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The Beavertail isn't new. I've built it many times. But I copied the step-by-step instructions over from the Honky Dory Plans. I've been through the instructions 
eee several times now, editing the text so it makes sense for this design, but there might still be glitches left in the discussion. If you notice anything that doesn't make 
sense, please let me know. The photo dimensions are correct. 








partone 22" 26" 























ies 192" 182" 4a" 120° 96" Re 4" 10" 0° 


oe These plans include drawings, various tool and material lists, full sized pattems, and written instructions for plywood-fiberglass construction. Plywood-fiberglass 
construction is quick, easy, and well suited for the beginning boat builder. At approximately 275Ibs. for a 15’ boat, plywood-fiberglass boats weigh a little less than 
aluminum or "all-fiberglass boats.” Note too that stitch and glue boats are not particularly cheap. You might be able to buy a used ClackaCraft for the material cost. Don't 
build this boat if cost is you main motivation. Build this boat if you want a better-looking, lighter, stiffer, faster and generally superior boat, and also if you like building things. 


Fiberglassing is essential in the construction of the ribless boat since the glass fabric and epoxy resin give the boat structural strength as well as a tough and durable finish, Epoxy resin is used for 
all the gluing in the boat as well as for fiberglassing. Polyester resin, which is used in the construction of “all-fiberglass” boats, is not suitable for wood- fiberglass construction because polyester 
resin does not adhere well to wood. There are a number of epoxy resin systems on the market that are suitable for boat building, but these instructions assume the use of Gougeon Brother's 
WEST SYSTEM epoxy products. Read through the entire text of these instructions before beginning any work. 


Tonce built five boats in 30 days flat, working with one full-time employee. But I can't build a single boat any faster due to gluing fiberglass hardening times. A friend of mine--an MSU art 
teacher~built a boat from my plans that was perfect. It was prettier than any I ever built myself. It took him 6 months, working intermittant evenings and weekends. 


Sandy Pittendrigh 
118 Erik Bozeman, Mt. 59715 
sandy @montana-riverboats.com 


centerline length- 





-Approximately 250-275 Ibs. 





three persons, 1000 Ibs. 


The curved line formed by the junction of the side and the bottom of the boat. 


A thirty inch piece of hardwood, triangular in its cross-section, that joins the two side panels at the front of the boat 


The wedge-shaped piece of plywood that joins the two side panels at the stern end of the boat. 


The temporary form on which the hull of the boat is built. The strongback consists of five trapezoid-shaped stations that conform to the shape of the boat, These trapezoidal stations are made 
from 1'"x6" pine boards or chipboard. 


A length of 1"x6" pine board that forms one side of a trapezoidal strongback station. Each trapezoidal strongback station consists of four cords the top cord, the bottom cord, and two matching 
side cords, 


The top edge of the side of the boat. 


‘The distance across the gunwales at the widest part of the boat. 


‘The hardening process of resin and hardener. As resin begins to harden, it is said to "kick." 


‘You will need a hand saw, and either a portable power circular saw (skillsaw) or a power saber saw. A table saw is handy, but not absolutely necessary. You will also need a minimum of eight C- 
clamps for installing wooden gunwales. These c-clamps must have a minimum throat depth of two inches and a minimum opening of three inches. The more C-clamps you have, the better. Most 
rental shops rent C-clamps. I use up to 30 C-clamps per side, when constructing laminated gunwales. Other necessary tools include a power drill and assorted bits (including a phillips head screw 
driver bit), an orbital sander, flat wood rasp, paint scraper, bevel square, spirit level, hacksaw, a smooth faced hammer, and a sharp block plane. A sharp block plane is a key tool. Keeping it sharp 
is essential. Buy a carborundum water stone or a fine India oil stone and hone the blade frequently. A small abrasive wheel in an electric drill can be used to re-grind a plane blade if repeated 
honing has rounded off the cutting edge of the blade. You will also need several sheets of 50, 80 and 100 grit silicon carbide floor surfacing paper, and a few sheets of 180 grit aluminum oxide 
paper. Rental shops that rent floor surfacing equipment also sell silicon carbide floor surfacing paper. 

If you want to build a boat it helps to have a table saw. The table saw isn't a requirement, but it does make it easier to do good work, especially when making gunwales and seat parts. 


For those who don't have a table saw and who don't want to buy one, you can make one, with a piece of chipboard and an old skillsaw: 








bolt the skillsaw to one side of the chipboard. Hold the trigger down semi-permanently with a nylon strap-tie (you tum the saw on and off by plugging it in to a live receptacle). Then plunge the 
blade through the chipboard, turn the chipboard over, put it on saw horses and then use clamps and a straight edge to make an adjustable guide parallel to the blade. 


It takes a little longer (than a real table saw) to set up each new cut, but it does cut with a staight even line--does just what you need for cutting gunwales out of 1x10 stock or for what ever else. 


NOTE: full-length plywood has become impossible to find. You will 
have to buy standard-sized panels and do your own 
scarfing, which is time consuming but not hard. 


If you do find full length plywood, don't buy it unless it has a single 
scarf joint approximately in the middle of the sheet, where there is the least 
bending pressure. 


2 sheets 4'x8'x1/4" AA fir marine plywood or Smm marine mahog: 
2 sheets 4'x8'x3/8" AA fir marine plywood for the bottom (or 1/2") 

Tse 3/8...but your choice has a lot to do with the water you float: fast shallow water 
with lots of rocks? Then choose 1/2” 





y (please read the Plywood-README page!) 


4.1"'x2"x16' fir oak or ash for gunwales (or shorter lengths scarfed together) 
8 1"x6"x16' #2 pine boards for the strongback 

2 sheets 3/8" CDX plywood for strongback corner gussets 

1 Ibs 5/8” drywall screws 1 Ibs 1-1/4" drywall screws 

50’ 1"x4" mahogany, oak, fir, or ash for seat frames and other interior parts 


in Port Townsend Washinton is a good source for marine plywood. 
http: www.edensaw.com/ 


in Baltimore Maryland is also a good source for marine plywood. Harbor sales has a wide variety of ply woods in stock, and they will crate and ship small plywood orders anywhere. The address 
and phone number for the Harbor Sales Co. is 


Harbor Sales 1-800-345-1712 1400 Russel St. Baltimore Maryland 21230 


WEST SYSTEM Technical Manual 

5 gallons #105 resin 

1 gallon #205 hardener 

1 pair mini pumps 

1 gallon #850 WEST SYSTEM solvent 
1 bag #403 microfibers 

1 bag #406 colodial silica 

1 bag #407 micro balloons 

1 bag #423 graphite powder 

1 roll 6” fiberglass tape 

120 linear feet of 50" 6-10 ounce fabric, if you want to use fabric type for everything. 


Else you might want to use 3.50z or 4oz fabric on the sides, and 6-10oz everywhere else 


If so, you'll need 33' of 50” wide 4oz fabric, enough to cover boths sides of 4 x 8 x 1/4 panel once. Then you'll only need about 90) of the heavier stuff. 
120 total of 50” wide is enough fabric for seat tops, locker covers, etc, plus one thickness inside and out on the side panels, plus two layers on the inside of the bottom panel and three layers on 
the outside of the bottom panel. 


If you want to figure the fabric as tightly as possible, look at it this way: you'll need two times 16' by 4 wide for side panels, inside and out. That's 32 feet, but you need to add a foot for cutting 
error. Figure 12' long for bottom panel. 3 layers out and 2 inside is 5(12}=60' You'll still need fabric for covering front and back decks, gussets, seat pocket bottoms, etc. But you can get some of 
that from waste cutouts at the bottom panel comers. Talk to Larry at Raka if you're looking for sale-price bargains. 


And remember, saving money is not the reason to build your own boat. If your primary motivation is saving money, buy a used plastic or aluminum boat. 








© pittendrigh y 
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Plywood issues: July 2009 


Chine Patching _-Everybody needs to read this. The Plywood industry is changing. For years we (all USA wooden driftboat builders anyway) have been able to buy high quality AA 

Marine Grade fir plywood. Fir plywood used to be the strongest stuff you could buy. It might not have been the most handsome plywood, but it was the strongest. 
And if you planned to paint your hull anyway, then the appearance didn't matter. Many a beautiful boat has been built with a fir-core hull, covered in fiberglass 
and painted (perhaps with a high gloss automotive paint) and then finished off with bright, natural wood finished seats and gunwales. That's how I have always 
partone built and how I liked it the best. 





partawo 
pat tae But that high quality fir plywood is now (very suddently) no longer available. The industry specification standards have changed, and what they now call AA 
ate Marine Grade Fir now has fewer plys (fewer layers of venier to make up the panel). It isn't worth buying. 

part-five 


The best affordable plywoods now are mahogony-based. The cheapest is known throughout the industry as "Meranti Hydrotek" Meranti Hydrotek plywood 
Index (usually made in the Phillippeans) is the best deal in plywood now. Okoume plywoods can be used too. Sepele is probably the best, but also the most expensive. 
Take your pick—as long as it isn’t fir you'll do just fine. This is a sad day for me. But that's the way it is. 


Enter Polypropelene Honeycomb Core 


I'm not a commercial boat builder. Not anymore anyway. I build boats because it’s my hobby. I like to do it. In fact I get nervous if I don't have a boat project in the works. :-) What I really like to 
do is to experiment with new ideas. In the 1980s I built driftboats with end grain balsa core. That made a very light boat, but it was not a successful technique, because balsa core soaks up too 
much moisture, if and when the boat's fiberglass skin ever gets punctured. 


Jason Cajune and me and a few others have started building driftboat bottoms with polypropelene honeycomb core. Plastic honeycomb core makes the best driftboat bottom. It's light, it's stiff and 
it does not soak up water. 


NidaCore and Plascore are the two primary brands. You can use Google to find the 800 numbers and go from there. It isn't cheap. Each 4x8x3/4" panel will cost approximately $100 each, with 
the shipping included anyway. Both brands can ship directly, or direct you to a local distributor, perhaps in a place like Salt Lake City, Spokane Washington, Seattle, etc 


It's July 22, 2009 as I write this. The instructions do not include honeycomb core building instructions yet. I'll try to get it worked in, next few weeks. In the meantime (for customers who just 
bought plans recently, you can send me email if you want to know how to work with this stuff). Using honeycomb core is almost the same as plywood. You scarf two sheets of 3/4" together in a 
different way that plywood. But from that point on the rest is the same. You can think of honeycomb core a extra-extra-light plywood. The only other difference (besides scarfing) is extra 
fiberglass. You will need to have a minimum of 4 layers glass on the outside bottom and 2 layers on the inside bottom. Kevlar is good stuff, but not required. If you do want to use Kevlar, use it 
as the first inside-bottom layer only. I do not recommend Kevlar on the outside surface. You can still build a boat with a plywood bottom. Thousands have been made. Just don't use fir plywood 
anymore. Use 1/2" (or 12mm) mahogony of some kind. 
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ere Stitch and Glue Repair Manual: chine patching 


‘SOnlineDisgrams Stitch and glue construction has many advantages. It's lighter 

Eilgtoightening and stooge at the same time. That's a hard combination to 
eat. 

Still not convinced? Let's throw in more durable. Another way 

(Chine Patching of saying that is "less maintenance.” Now you'r talking. 

Plywood README But that isnt to say there aren't drawbacks too. 


README 
eae Stitch and glue construction is more expensive, for both 
ae labor and materials. In addition to expense, you do have 

to worry about moisture penetration. Stitch and glue boats 
patie constist of plywood covered with fiberglass. If that fiberglass 
part-four skin gets punctured (usually at the chine) then moisture can 
partfive and will penetrate into the plywood, if the punctured fiberglass 
Toten skin is left unpatched for too long. If you build your own boat, 

‘occasional chine patching is no big deal. But chine patching 

does make a plywood bottom (skinned with epoxy fiberglass) 

unsuitable 


as a consumer product. Most boat owners who want to buy a finished 
‘boat don't know how to patch a dinged chine, and they wouldn't 
do it even if they knew how. 


Jason Cajune (http:/montanaboatbuilders.com) has solved that problem 
by building stitch and glue wood fiberglass boats that don't have 

a wood fiberglass bottom, Jason is a smart guy. I don't know the details 

of Jason's layup, and I wouldn't say exactly what it is even if did 

know. But I do know Jason builds his boat bottoms with polyethelene honeycomb 
core skinned with glass fabric and kevlar, with Line-x polyurthane 

truck bed liner applied (by the Line-x dealer) on the outside bottom. 

That's a pretty bullet proof bottom. 


If you do build with a plywood fiberglass bottom (know matter who you get the plans 
or kit from) you should consider paying your local Line-x dealer 

to skin the outside bottom with truck bed liner. If you do that, you've 

still got a bullet proof, maintenance free bottom. 


I've never done it. It’s hard to teach an old dog new tricks. And Line-x 
does add some considerable weight. I like the lightest possible boat. 
And I know how to patch a chine. I've been building wood fiberglass 
stitch and sew boats since 1981. I do a few hours of chine patching 
every fall. And I've got two boats in my driveway right now that are 
both over 20 years old, that look great. I'm happy to keep on 

patching. If do get a bad ding, halfway through the season, I make 

a temporary patch and then redo it the right way during the winter. 
Gives me something to do besides fly tying and computer programming 
during winter. Here's how I do it 


1) temporary patches. If badly ding a chine during the season (which 
seldom do anymore, now that I don't guide all summer anymore) I 
take a day off from floating. I cut the edges of the split fiberglass 

with a sheetrock knife, if needed, to expose at least an 1/8" slit 

in the glass, instead of a hairline fracture. If it's a really bad 

ding, I grind it out a little. Then I dry the spot out with a heat 

gun (a hair dryer or a bathroom heater works fine too). I do that 

in the morning, wait 'till evening and patch it up in the evening. 

I'm ready to go again the next morning. To make the patch I soak 

the slit glass with warm epoxy resin. Then I trowel in some 

resin thickened with microballoons (refer to the MRB online boat 
building instructions if you need more detail than that), and then 

Iput a small patch of glass fabric over the slit, wet the fabric 

and then cover the patch with a small (maybe 3” x 3") patch of 

heavy visqueen. Then I use duct tape to secure one edge of the visqueen 
to the side of the boat. Then I pull the visqueen tight and 

duct tape the other edge. That's a final patch for minor dings. 

The visqueen keeps the resin from dripping out before it hardens, 

and it makes an automatically smooth finish surface. All you 

have to do is pull the visqueen the following morning and go fishing 





Later that fall, if the patch doesn't look right, you can 
grind that spot out a little wider, and do the same thing all 
over again, this time going a little slower and working a little 
more carefully. 


For major dings, the process is still the same. You just might 
have to use more visqueen. There is an irrigation diversion on the 
lower Big Hole, below the the right channel at Pennington Bridge, 
that has about a 3’ vertical drop in the late season, when the 

water is low. I've rowed right over top of that damn dam many times. 
But I missed it once, and fell 3’ straight down onto a water melon 
sized boulder. I hit so hard I broke the rower's seat and tweaked 

my back. The chine had a soft spot about 3” in diameter. I made 

a temporary patch, like that, a few days later. Worked just fine. 


The only time you have to do more work than that is when you get 
lazy and don't make the patch right away. If you let the ding go 
unpatched all season long, moisture will migrate into the plywood, 
and then you might end up grinding out 12" or more of the chine. 
That's a real pain in the rear end, But it still isn't all that 

bad, when you get right down to it. If the plywood is soaking wet, 
and turning black, you have to grind off the glass and wait until 
it's dry. That might take a week, if you've really been lazy. 

Once it's dry, soak the plywood with unthickened resin (assume 
the boat is upside down). Trowel on some resin thickened with 
microballoons. Patch with one layer of 3” fiberglass tape, and 
another layer with 6” tape. Now cut some rectangles of visqueen 
about 6” x 6". Foreach rectangle, fasten one edge securely to the 
boat with duct tape. Stretch the visqeen tight and tape off the 
other edge. Now lay on another square of visqueen, so it overlaps 
the last one by 3” or so, as if you were applying ridge shingles 

to the top of a roof. Continue left to right (or visa versa) until 
you've covered the patch. Now you're done. That's how I do chine 
patching. If you do it right away (within a day or two of the ding) 
you seldom (if ever) need more than than 2 or 3” patch. 

If you get lazy and let the water soak in, you might have to patch 
a foot or two. That's why wood fiberglass bottoms don't work for 
people who buy boats. If you're a boat builder however, it isn't 
abig deal. 


I you don't want to do chine patching, then cover your boat bottom 
with Line-x or Rhino truck bed liner. Line-x does seem to be the 
better choice, by the way. But that's hearsay. I've never actually 
used it. 
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Plywood issues 


ChinePatching Everybody needs to read this. The Plywood industry is changing. For years we (all wooden driftboat builders) have been able to buy high quality AA Marine 
Grade fir plywood. Fir plywood used to be the strongest stuff you could buy. It might not have been the most handsome plywood, but it was the strongest. And if 





Lue a you planned to paint your bull anyway, then the appearance didn't matter. Many a beautifal boat haz been bailt vith a fir-core hall, covered in fiberglass and 
painted (perhaps with a high gloss automotive paint) and then finished off with bright, natural wood finished seats and gunwales. That's how I have always built 

partone and how I liked it the best. 

puto 

aie But that high quality fir plywood is now (very suddently) no longer available. The industry specification standards have changed, and what they now call AA 

aie Marine Grade Fir now has fewer plys (fewer layers of venier to make up the panel). It isn’t worth buying. 

part-five 


The best affordable plywoods now are mahogony-based. The cheapest is known throughout the industry as "Meranti Hydrotek" Meranti Hydrotek plywood 
Index (usually made in the Phillippeans) is the best deal in plywood now. Okoume plywoods can be used too. Sepele is probably the best, but also the most expensive, 
Take your pick—as long as it isn’t fir you'll do just fine. This is a sad day for me. But that's the way 





Enter Polypropelene Honeycomb Core 


I'm not a commercial boat builder. Not anymore anyway. I build boats because it's my hobby. I like to do it. In fact I get nervous if I don't have a boat project in the works. :-) What I really like to 
do is to experiment with new ideas. In the 1980s I built driftboats with end grain balsa core. That made a very light boat, but it was not a successful technique, because balsa core soaks up too 
much moisture, if and when the boat's fiberglass skin ever gets punctured. 


Jason Cajune and me and a few others have started building driftboat bottoms with polypropelene honeycomb core. Plastic honeycomb core makes the best driftboat bottom. It's light, it's stiff and 
it does not soak up water. 


‘NidaCore and Plascore are the two primary brands. You can use Google to find the 800 numbers and go from there. It isn't cheap. Each 4x8x3/4" panel will cost approximately $100 each, with 
the shipping included anyway. Both brands can ship directly, or direct you to a local distributor, perhaps in a place like Salt Lake City, Spokane Washington, Seattle, etc. 


Using honeycomb core is almost the same as plywood. You do join two sheets of 3/4” together in a different way than plywood. Instead of the slanted scarf joint used for plywood, Plascore is 
joined by a simple 6-8" wide box joint 6-8” deep. But from that point on the rest is the same. You can think of honeycomb core a extra-extra-light plywood. The only other difference (besides 
scarfing) is extra fiberglass. You will need to have a minimum of 4 layers glass on the outside bottom and 2 layers on the inside bottom. Kevlar is good stuff, but not required. If you do want to 
use Kevlar, use it as the first inside-bottom layer only. I do not recommend Kevlar on the outside surface. You can still build a boat with a plywood bottom. Thousands have been made. Just don't 
use fir plywood anymore. Use 1/2" (or 12mm) mahogony of some kind 
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The Big Picture 
‘These instructions assume you won't actually try to build anything before reading through the instructions at least once (you can skip part 5: the balsa-core instructions. That 
part is obsolete now), 


If you find words sentances or paragraphs in the text of these instructions that don't make sense, please send me email to me and tell me about it. I do rely on subscribers to 
help keep the instructions up to date and coherent. 


Before you do anything you need to make a large work table by placing 4 extra-straight 16’ 2x4s over saw horses. Then you screw (drywall screws) particle board to the 
2x4s. Now you've got a table to work on 


Ne 
First you scarf two 4x8 plywood (or honeycomb core) panels together to make a single 4x16" panel (that's an approx length, detailed instructions come later). And then you 
cut the 4x16’ panel diagonally down the middle to make the two side panels. Then you scarf two more sheets to make a bottom panel. 


Then you put visqueen over the work table and fiberglass the panels. You can pre-fiberglass both sides of the side panels. But you should only pre-fiberglass the inside 
surface of the bottom panel. I currently recomend 3.5oz or 402 fabric for the side panels--10oz for the bottom panel. Then you layout the side panels with pencil marks at the 
right places (where to put temporary ribs). Note the layout marks go on top of fiberglass. 


Then you cut out or make a few trapezoid shapes (from chip board or 1x6” boards). These trapezoids are essentially temporary boat ribs. Then you screw the side panels to the temporary ribs. 
Then you pull the front of the side panels together and screw them to the stem. Then you add the transom at the rear (still no bottom panel) and voila: it starts to look a lot like an (upside down) 
boat. 


Then you add the bottom panel, flip the boat over, add gunwales, add seats, paint the boat and then go fishing. The instructions that follow have detailed discussions for each of the above steps. 
But it's important to get a big picture idea of the overall process before diving into it. 
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The Beavertail isn't new. I've built it many times. I just never had time to turn it into online blueprints before now. To make these plans I redrew the dimension 
ere drawings, as needed. But I also copied the step-by-step instructions over from the Honky Dory Plans. I've been through the instructions once now, editing the text 
a so it makes sense for this design, but there might still be glitches left in the discussion. If you notice anything that doesn’t make sense, please let me know. I'll 
‘Online-Diszrams continue to work on this. In the meantime, there is enough here to build the boat. The photo dimensions are correct. You'll just have to use a little creativity when 
“stisightening _it comes to reading the instructions. I'll get if fixed soon. 





























ee, 22" 26" 





Index 192" 182" 144" 120" 96" RR 48" 10" 0° 


These plans include drawings, various tool and material lists, full sized patterns, and written instructions for two separate but related methods of boat building plywood-fiberglass and balsawood- 
fiberglass construction, Plywood-fiberglass construction is quick, easy, and well suited for the beginning boat builder. At approximately 27SIbs. for a 15’ boat, plywood-fiberglass boats weigh a 
little less than aluminum or "all-fiberglass boats.” Note too that stitch and glue boats are not particularly cheap. You might be able to buy a used ClackaCraft for the material cost. Don't build this 
boat if cost is you main motivation. Build this boat if you want a better-looking, lighter, stiffer, faster and generally superior boat, and also if you like building things. 





Fiberglassing is essential in the construction of the ribless boat since the glass fabric and epoxy resin give the boat structural strength as well as a tough and durable finish. Epoxy resin is used for 
all the gluing in the boat as well as for fiberglassing. Polyester resin, which is used in the construction of "all-fiberglass” boats, is not suitable for wood- fiberglass construction because polyester 
resin does not adhere well to wood. There are a number of epoxy resin systems on the market that are suitable for boat building, but these instructions assume the use of Gougeon Brother's 
WEST SYSTEM epoxy products. Read through the entire text of these instructions before beginning any work. 


Tonce built five boats in 30 days flat, working with one full-time employee. But I can't build a single boat any faster due to gluing fiberglass hardening times. A friend of mine~an MSU art 
teacher--built a boat from my plans that was perfect. It was prettier than any I ever built myself. It took him 6 months, working intermittant evenings and weekends. 


Sandy Pittendrigh 
118 Erik Bozeman, Mt. $9715 
sandy @montana-riverboats.com 
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centerline length- 








gunwale length: 16° 
bottom width: 48" 

beam- -69" 

height at the oarlocks 24" 

weight 

Plywood Fiberglass Approximately 250-275 Ibs. 
capacity. three persons, 1000 Ibs. 





‘The curved line formed by the junction of the side and the bottom of the boat. 
A thirty inch piece of hardwood, triangular in its cross-section, that joins the two side panels at the front of the boat. 
‘The wedge-shaped piece of plywood (or balsawood) that joins the two side panels at the stern end of the boat. 


‘The temporary form on which the hull of the boat is built. The strongback consists of five trapezoid-shaped stations that conform to the shape of the boat. These trapezoidal stations are made 
from 1"x6" pine boards or chipboard. 


A length of 1"x6” pine board that forms one side of a trapezoidal strongback station. Each trapezoidal strongback station consists of four cords the top cord, the bottom cord, and two matching 
side cords, 


The top edge of the side of the boat. 
The distance across the gunwales at the widest part of the boat. 


‘The hardening process of resin and hardener. As resin begins to harden, it is said to "kick." 


‘You will need a hand saw, and either a portable power circular saw (skillsaw) or a power saber saw. A table saw is handy, but not absolutely necessary. You will also need a minimum of eight C- 
clamps for installing wooden gunwales. These c-clamps must have a minimum throat depth of two inches and a minimum opening of three inches. The more C-clamps you have, the better. Most 
rental shops rent C-clamps. I use up to 30 C-clamps per side, when constructing balsawood gunwales. Other necessary tools include a power drill and assorted bits (including a phillips head 
screw driver bit), an orbital sander, flat wood rasp, paint scraper, bevel square, spirit level, hacksaw, a smooth faced hammer, and a sharp block plane. A sharp block plane is a key tool. Keeping 
it sharp is essential. Buy a carborundum water stone or a fine India oil stone and hone the blade frequently. A small abrasive wheel in an electric drill can be used to re-grind a plane blade if 
repeated honing has rounded off the cutting edge of the blade. You will also need several sheets of 50, 80 and 100 grit silicon carbide floor surfacing paper, and a few sheets of 180 grit aluminum 
oxide paper. Rental shops that rent floor surfacing equipment also sell silicon carbide floor surfacing paper. 

If you want to build a boat it helps to have a table saw. The table saw isn't a requirement, but it does make it easier to do good work, especially when making gunwales and seat parts. 


For those who don't have a table saw and who don't want to buy one, you can make one, with a piece of chipboard and an old skillsaw: 


. son 





bolt the skillsaw to one side of the chipboard. Hold the trigger down semi-permanently with a nylon strap-tie (you tum the saw on and off by plugging it in to a live receptacle). Then plunge the 
blade through the chipboard, turn the chipboard over, put it on saw horses and then use clamps and a straight edge to make an adjustable guide parallel to the blade. 


Tt takes a little longer (than a real table saw) to set up each new cut, but it does cut with a staight even line--does just what you need for cutting gunwales out of 1x10 stock or for what ever else. 


NOTE: full-length plywood has become impossible to find. You will 
have to buy standard-sized panels and do your own 
scarfing,. which is time consuming but not hard. 


If you do find full length plywood, don't buy it unless it has a single 
scarf joint approximately in the middle of the sheet, where there is the least 
bending pressure. 





2 sheets 4'x8'x1/4" AA fir marine plywood or Smm marine mahogany (please read the Plywood-README page!) 
2 sheets 4'x8'x3/8" AA fir marine plywood for the bottom (or 1/2") 

Tuse 3/8...but your choice has a lot to do with the water you float: fast shallow water 

with lots of rocks? Then choose 1/2” 





4:1"x2"x16' fir oak or ash for gunwales (or shorter lengths scarfed together) 
8 1"x6"x16' #2 pine boards for the strongback 

2 sheets 3/8" CDX plywood for strongback corner gussets 

1 ibs 5/8" drywall screws 1 Ibs 1-1/4" drywall screws 

50’ 1"x4” mahogany, oak, fir, or ash for seat frames and other interior parts 


in Port Townsend Washinton is a good source for marine plywood. 
http: www.edensaw.com/ 


in Baltimore Maryland is also a good source for marine plywood. Harbor sales has a wide variety of plywoods in stock, and they will crate and ship small plywood orders anywhere. The address 
and phone number for the Harbor Sales Co. is 


Harbor Sales 1-800-345-1712 1400 Russel St. Baltimore Maryland 21230 


WEST SYSTEM Technical Manual 

5 gallons #105 resin 

1 gallon #205 hardener 

1 pair mini pumps 

1 gallon #850 WEST SYSTEM solvent 
1 bag #403 microfibers 

1 bag #406 colodial silica 

1 bag #407 micro balloons 

1 bag #423 graphite powder 

1 roll 6” fiberglass tape 

120 linear feet of 50" 6-10 ounce fabric, if you want to use fabric type for everything. 


Else you might want to use 3.50z or 4oz fabric on the sides, and 6-100z everywhere else 


If so, you'll need 33' of 50” wide 4oz fabric, enough to cover boths sides of 4 x 8 x 1/4 panel once. Then you'll only need about 90! of the heavier stuff. 
120 total of 50" wide is enough fabric for seat tops, locker covers, etc, plus one thickness inside and out on the side panels, plus two layers on the inside of the bottom panel and three layers on 
the outside of the bottom panel 


If you want to figure the fabric as tightly as possible, look at it this way: you'll need two times 16’ by 4’ wide for side panels, inside and out. That's 32 feet, but you need to add a foot for cutting 
error. Figure 12' long for bottom panel. 3 layers out and 2 inside is 5(12}=60' You'll still need fabric for covering front and back decks, gussets, seat pocket bottoms, etc. But you can get some of 
that from waste cutouts at the bottom panel comers. Talk to Larry at Raka if you're looking for sale-price bargains. 


And remember, saving money is not the reason to build your own boat. If your primary motivation is saving money, buy a used plastic or aluminum boat. 
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Tools for applying WEST SYSTEM resin include a 1.5" or 2" bristle brush with a wooden handle, 1.5" to 6" putty or drywall knives, and foam paint rollers of various sizes. 
laneoe Clean your tools regularly with WEST SYSTEM solvent or acetone. (Caution acetone is flammable). Keep the brush and the smaller putty knives in a can filled half-way 

with solvent, and keep a lid on the solvent can to keep the solvent from evaporating. Hardened epoxy can be burned off putty knives with a propane torch. Use a wide, flat 
‘“OnlineDisgrams container such as a roller pan with a plastic liner or a plastic dishpan for mixing epoxy. A wide container dissipates the heat created by the reaction of the #105 resin with the 
(istraightening #205 hardener. Heat can build up in a small container creating a chain reaction that will harden the resin in a matter of seconds. Overheated resin that is setting up fast does 
pirwcod README Ot Penetrate or adhere well to wood. Whenever a chain reaction does occur immediately discard the overheated resin and start again. Use rubber gloves at all times when 

: handling epoxy resin. Epoxy resin is a skin irritant, and some people develop allergic skin reactions to it. You may also want to wear a good respirator with activated 

‘Chine-Patehing charcoal elements designed for organic vapors. Always wear a dust mask of some kind when grinding or sanding epoxy-fiberglass. Cheap, disposable vinyl or latex rubber 
Plywoot-README gloves are handy, but I prefer heavier, chemical resistant gloves that can be washed in solvent after each use and reused indefinitely. Chemical resistant gloves can be 
README purchased at most janitorial supply houses. 


parfive For every gluing, filleting. or fiberglassing process, you will use WEST SYSTEM #105 resin mixed with #205 fast hardener. The ratio is 5 parts resin to 1 part hardener. 

adex WEST SYSTEM mini pump dispensers automatically measure the resin and hardener in the right proportion. One squirt of resin mixes with one squirt of hardener. The 
mixture of resin and hardener will be referred to as "resin" for the duration of these instructions. #105 resin is never used without its corresponding component of hardener, 
0 it is now understood that the term "resin" will mean the proper mixture of resin and hardener 


Unscrew the caps from the #105 resin and the #205 hardener and replace them with the corresponding mini-pumps. Hold a Dixie- cup or other small container under the hardener pump and push 
down repeatedly on the pump. Let the plunger rise up slowly by its own spring-loaded power. Once the pump stops spitting air and is completely primed the hardener collected in the Dixie cup 
can be retumed to the hardener can. Repeat this process for the resin pump, using a fresh Dixie cup. Always mix the glue thoroughly. This is the number one most frequently encountered problem 
beginning boat builders have. If you do not mix the resin well it may never harden properly. 


Always wet out both sides of any joints to be glued with resin as a first step. Usually one wet coat is enough, but for porous woods and end-grain, you may need a second coat. The wet-out 
surfaces should look wet. After wetting out the surfaces, mix a second batch of resin and thicken it with #403 microfibers until it is the consistency of sour cream or yogurt. Apply the thickened 
mixture to one side of the joint to be glued. Clamp the joint until the glue is hard. Hardening times vary considerably with temperature and humidity changes. Immediately clean up any squeeze- 
‘outs. 


Filleting is the rounding out of inside comers to reinforce the joint, and to produce a smoothly rounded comer prior to fiberglassing. Use a mixture of 60% #407 micro balloons, thirty percent 
#403 microfibers and ten percent #406 colodial silica for all puttying and filleting operations. (This mixture works well for me, but don't be afraid to do a little experimenting. Epoxy resin is 
strong, versatile stuff, and you can get satisfactory results from a variety of thickeners) Wet out the area to be filled. Mix another batch of resin and thicken (with micro balloons, micro fibers and 
colodial silica) until the mixture is the consistency of thick peanut butter. Use a physician's tongue depressor (or cut a rounded tool from plywood) to apply and smooth the filleting. Apply the 
mix thickly in the area to be filled. Then smooth repeatedly with the depressor to form a smooth rounded shape. Press down hard on the filleting tool to squeeze out the excess putty as you form 
the fillet. Immediately clean up squeeze-outs with a putty knife. For puttying to fill up dings, use the same mix as for filleting. 


Full length plywood has become impossible to find. 
Even if you can find it the price of the plywood is high, and so is the shipping. It's better to buy plywood in 4x8 foot sheets and do the scarfing yourself. To make a single length out of two 
shorter pieces, you make two slanting beveled edges at one end of both sheets. Then you spread glue over the joint and clamp it together. This reduces the overall length of the two sheets by 
approx 1-1/2" This is OK. Later on in the plans, when I refer to 4x16 plywood, I really mean 4x15'x10-3/4" ... it's not much of a difference, and 4x16 is easier to say (and write). Note too that 
AA marine plywood sometimes comes a little longer than &'. In that case, you might well end up with a full 16' It doesn't really matter. In a later step, when you layout the side plywood for 
temporary rib stations, start the layout for both side pieces from the same end: front or back end, take your pick. Just make sure you don't start measuring from the front on one side and then from 
the back end on the other side. 





=a 


West System sells the pictured scarfing tool at all of its retail outlets. Their tool is handy, but many builders make their own, by bolting an angled block of wood onto the bottom of a saw. This 
bottom line is this: the scarf should have a 12:1 slant (if the plywood is X thick, then the width of the scarf should be 12 times X wide). A keyword search with any search engine will turn up 
many pages with "how to build a scarfing jig" instructions. Tracy O'Brian's website has a good one. 

Instructions do come with the manufactured Gougeon tool. I bought one of these scarfers nearly 20 years ago, and still use it today. The literature that comes with this tool claims it will 
successfully scarf plywood to 3/8” thick (approx 9mm in Okoume). But it works fine for 1/2" too. To scarf 1/2" plywood, use a new, full-diameter 7-1/4" blade (not sharpened down to a smaller 
diamter) and then be prepared to sand or hand plane a small ridge of wood approximately 1/2 a surface ply thick, where the saw blade doesn't quite make it through the panel. (These plans don't 
call for using 1/2" plywood anyway, I just added that for perspective). 





After making any such scarf cut, build up a long flat working surface with 3 or 4 extra-straight 16° 2x4's layed over saw horses. Then put scrap plywood or chip board over the 2x4's and then 
cover the chipboard. Then make the scarf cuts. Then put the panels aside temporarily. Then cover the chipboard with visqueen. Then lay the gluing panels on top of the visqueen. Wet the scarf 
joint with unthickened resin. Then mix up some standard gluing putty with resin and micro-fibers and cover the face-up side of the joint, Press the panels together and align one 16’ edge with a 
string line. Then drive drywall screws right through the still wet scarf joint, down into the scrap chip board below the visqueen. Back the screws out 4-8 hours later. That's it! You now have full 
length plywood. 


Fiberglass is a generalized term that refers to a wide assortment of woven fabrics that are layered and bonded together with various plastic resins, The best resin, in fact the only resin suitable for 
wood- fiberglass construction is epoxy resin because epoxy is the only resin that adheres well to wood. Fiberglass fabric is a woven laminate material that is made from glass fibers. In its raw 
form, fiberglass fabric is very soft and flexible, and looks a little like white canvas. When fiberglass fabric comes in contact with resin, the fabric turns transparent and loses its white color. 
Fiberglass fabric is easy to work with, and can be used for every fiberglassing step in the construction of this boat. Other laminate materials that work well with epoxy include Kevlar, graphite 
fibers, and polypropylene fabric. If you are familiar with these other laminate materials, feel free to use them in place of the standard fiberglass fabric specified in these instructions. 


In order to cover any piece of wood with a layer of fiberglass, start by rough-cutting the fiberglass fabric to the size needed, one to one and a half inches large on all sides. Wet out the wood 
surface with resin. To apply, pour the resin directly onto the wood surface and spread it with a four or six inch drywall trowel, or pour the resin into a roller tray and spread the resin over the 
wood with a foam roller. Lower the fabric onto the wet-out wood surface, and pull on the edges to get any wrinkles out of the fabric. A helper is particularly handy when lowering dry fiberglass 
fabric down onto a wet surface. Two or more workers can lower the fabric into place with a minimum of wrinkles. Use a plastic squeegee or a 6” metal trowel to smooth the fabric. Use the trowel 
to stretch and tension the fabric, stroking the trowel from the center out toward the edges. Once the wrinkles are gone, apply more resin and smooth evenly until the fabric becomes transparent 
and disappears. But be careful! It is important not to use too much resin. Too much resin will float the fabric on thick puddles of resin. This weakens the finished fiberglass laminate, Use just 
enough resin to make the fabric transparent 

Trowel any excess resin off the fabric to leave the rough, pebbled texture of the fabric showing on the surface. Avoid slick, glassy puddles of resin on the surface of the fabric. Some glassy spots 
are inevitable, just try to keep them to a minimum. On the other hand, don't use so little resin that cloudy- white areas remain in the fabric. Use just enough resin turn the fabric transparent, but 
not enough to float the fabric over thick, glassy puddles. Once the first wet-out coat has saturated into the fabric, you can quit for the day and then proceed with subsequent finish coats at a later 
date. Or you can wait two or three hours for the resin to become tack free, but not necessarily fully cured, and proceed immediately with one or more finish coats of additional resin. 

If you let the first wet-out coat harden completely, you must sand off any hard lumps of resin before finish coating. If you choose to go ahead and finish coat as soon as the first wet-out coat 
becomes tack free, sanding is not necessary. Use one to three finish coats as needed to obscure the texture of the fabric and to produce as glossy and as smooth a finish as you choose. Spread 
finish coats with a four or six inch drywall trowel, and then immediately brush out the lines left by the edges of the trowel with a bristle brush. To smooth out trowel marks that have already 
begun to set up, it may become necessary to dampen the brush with acetone or WEST SYSTEM solvent. 





The last step in the boat building process is to cover the boat with an ultra-violet shield--in other words to paint the boat. Ordinary oil-based porch and deck paint is the cheapest alternative. 
Linear polyurethanes are the most durable and the most expensive. Any pigmented paint is a better ultra-violet shield than a clear finish. When a paint finish is planned, all layout lines, pencil 
marks, dings, and scratches can be left in place during the construction process with no effect on the finished appearance of the boat. If you want a clear, natural wood or stained finish, you will 
have to plan for it from the beginning. Your first choices will relate to the materials used in the gluing and filleting operations described below. Filleting is the filling of inside comers with a 
thickened resin mixture to reinforce, and to round out inside comers before fiberglassing. All gluing and filleting operations involve the use of various thickening agents in addition to the resin 
‘that holds everything together. Many of these thickening agents are white or red in color, and they don't look very good under a clear finish. If you are planning a clear finish, use a mixture of fine 
sawdust, # 406 colloidal silica, and #403 microfibers as thickening agents for all gluing and filleting operations. If you want to stain any parts of the boat, use an alcohol based stain, such as 
‘Watco Five Minute stain, rather than oil based stains. Epoxy will not adhere to wood that has been stained with an oil based stain! Do the staining right away, before any assembly process or 
contact with resin. If you are planning a stain finish, pre-stain the sawdust you plan to use for any filleting or puttying before you mix it with resin. 





© pittendrigh 
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Dbuild the strongback: (the boat hull is built upside-down) 
eee 2) cut and layout the plywood side panels 
3) pre-fiberglass the side panels. Note that for the Honky Dory I recommend pre-fiberglassing only inside surface of the side panels, but with the Beavertail (which bends 
‘SOnlineDisgrams jess sharply) you can pre-fiberglass both surfaces of the side panels. Do NOT pre-fiberglass both surfaces of the bottom panel. 
igtsightening 4) mount the sides on the strongback 
5) fasten the stem and the transom to the sides 


Plywood README 6) make, pre-fiberglass, and install the bottom (pre-fiberglass the inside surface only’) 
(Chine-Patehing 7) fiberglass the outside of the boat 
PlywoodREADME 8) rollover the boat 
README 9) install the gunwales and the temporary, cross gunwale braces 
ses 10) pull out the strongback stations and fillet the "inside- chine-comers” of the boat 
a 11) apply a second layer of ten ounce fabric to the inside bottom 
12) make and install the interior parts 
ae 13) paint the boat 
part-four 
partfive 
nice The strongback is a temporary form on which the boat is built. The plywood side and bottom pieces of the boat are fastened directly onto the strongback. The strongback 


defines the shape of the boat and remains in place until a later stage in the construction process. The strongback consists of five trapezoids made from pine 1"x6" boards (or 
chipboard or whatever) that are held together at the comers with scrap plywood gussets. These strongback trapezoids are nothing more than temporary boat ribs. Each 

Trapezoid is assigned a number: trapezoid number one being closest to the bow, and station number five being closest to the stem. Stations number two and four have legs screwed on to hold the 

assembly up off the floor of the shop. Keep in mind that the boat hull is built upside down. Layout marks and screw holes in the plywood side panels correspond to screw holes drilled into the 

side edges of the strongback stations!. The side panels of the boat bend and take the shape of the boat as they are fastened to the strongback stations. The dimensions for the eight strongback 

stations are given in the plans. Draw the stations full size on a sheet of plywood or on the floor of your shop, and assemble the stations over their corresponding drawings to keep the edges 

parallel and square. Use white glue and short drywall screws to fasten the plywood gussets at the comers of the 1"x6" boards 

‘When building strongback station I used to meticulously cut accurate side and bottom bevels on all strongback stations. I used to build old fashioned ribs-and-plywood riverboats, Eventually I 

began fiberglassing the bottoms of those early boats. Then, one day, while working on a half-finished hull that had already been fiberglassed on the outside, I got an idea and beat the ribs out with 

a sledge hammer, Then I fiberglassed the inside and the first MRB ribless boat was bom. The strongback “stations,” then, are nothing more than temporary sibs. Anyway, I used to put accurate 

bevels on the edges of my old boat ribs. So I did the same thing when I first started making "temporary ribs.” Now I don't bother. I just use a round-over bit on a router to smooth off the outside 

edges of the stations. It's easier and it works just as well. 

Attach two 1"x4" or 1"x6" legs to station #2 and two legs to station #4. Make these legs approximately eighteen inches apart and forty-eight inches long. Once the eight stations have been built, it 

is time to layout and drill the screw holes in the side edges of the stations 

Fastening the side panels with screws 

Each station gets two holes drilled into its side edge. These holes are drilled into the center of the pine board that forms the side of the station. (see the footnote at the bottom of this page for hole 

locations). Use a drill bit that corresponds to the size of the screws you will use (to hold the side panels onto the strongback).A 3/32" bit works well for 1.25” drywall screws. When drilling the 

holes into the sides of the stations, drill the holes parallel straight into the temporary rib former. At each station (or temporary rib) one screw goes near the top edge of the side panel, where the 

ugly screw hole will get covered up by the gunwale in a later step. The other screw goes 2-3" from the chine, where st will get covered with heavy fiberglass in a later step. 

Fastening the side panels with finish nails 

An alternative to fastening the side panels with screws (and corresponding drilled holes) is to use finish nails, If you use finish nails and drive them down flush, they will be difficult to remove. If 

you don't drive them down flush they don’t hold well, and often allow the panels to shift. To get around this problem you can drive the finish nails (or air nails) through 1" x 1" x 1/4" plywood 

scraps. Then you can drive the nails down tight, and still remove them easily when the time comes. 





Mark vertical centerlines on both sides of each station that bisect the distance across the bottom and the distance across the gunwales at each trapezoid station location. These centerlines will be 
used to straighten the strongback in a later step. The final step in the construction of the strongback stations is to cover the chine corners of each trapezoid with masking tape. This tape will 
prevent the stations from adhering to the bottom of the boat in a later gluing step. Once the eight stations have been completed, it is time cut out and layout the two side panels from the 
4'x16'x1/4" side stock 


Dimensions and layout locations are given in the plans. Study the plans, and then read the following layout instructions. Make sure the plywood you are working with is (almost) sixteen feet 
long. If you scarfed two 4x8 sheets together you will actually be close to 2” less then 16' long. That's OK. You make all layout marks relative to the pointed downstream end. The upstream end of 
the boat will be at the end of the plywood~where ever that is. Notice the way the two side panels are taken from the one (approx) 4'x16' sheet. A long diagonal cut is made from end to end that 
describes the gunwale edge of both panels. The chine edges of both side panels are described by the original factory edges of the plywood. Measure along the forty-eight inch axis of one end of 
the panel. Make a pencil mark at 26 inches from one comer. Go to the other end of the sheet and make a second pencil mark that is twenty-six inches from the opposite comer of the first mark. 
Snap a chalk line connecting these two marks, from one end of the sheet to the other. This is the cut line that describes the gunwale edges of both panels. Hook your tape measure on one end of 
the panel near a corner that corresponds to the bow end of a side panel. You will be measuring along a chine edge. Measure back toward the stern 10” and make a mark. Connect a straight line 
from this mark upwards at a slant to the top front corner of the side piece you are working on. This point corresponds to the tip of the stem. The slanted line connecting these two points describes 
the front end of the side panel 

Then make a mark at 48" from the same comer, also along the chine edge. Square this line up from the chine edge of the panel to the gunwale edge. Then run your tape all the way out to sixteen 
feet and leave it there. Make a mark every 24" inches from the 48" mark back toward the stern end. Measuring from the bow end of the panel along the chine edge you will have marks at 10", 
48", 72", 96", 120", 144” ete, Square all the six inch intervals up to the gunwale edge of the panel. Layout lines at 48” 72” 96" 120” 144" are location lines for strongback stations one through 5. 
These lines correspond to the vertical center of each station. Draw two parallel lines (3/8" to either side of the eight station centerlines) to mark the edges of the stations. Six-inch interval marks 
that do not correspond to strongback stations are left in place as future reference markers. The last mark is at 182" from the bow, or 10" from the rear end of the panel. This last mark is connected 
with a slanted line up to top rear comer of the side panel to describe the transom cut. Repeat on the other side of the chalk line to mark and layout the other side panel. Use a sharp saw and a 
steady, patient hand to cut out the two side pieces. 

At this point the two side panels have been laid out, and cut out. But notice that the layout lines on one panel correspond to the outside of sheet, and the layout lines on the other panel correspond 
to the inside of the sheet. This happened because of the way the two side panels were oriented on the original 4'x16' panel. Turn both panels over, and repeat the layout procedure on the two 
‘opposite sides. The layout lines will now appear on both the inside and the outside of both side panels. 





‘Measuring from the chine edge toward the gunwale edge of the side panel at each station location, drill two holes that correspond to the holes drilled in the corresponding strongback stations. 
Pre-fiberglass the inside and (on another day) the outside surfaces of the two side panels 

‘Now that the side panels have been cut, laid out and drilled, it is time to fiberglass the inside face of each sheet. 
Place four sixteen foot 2"x4" boards over a pair of saw horses, and then place both side panels on top of the 2"x4""s with the inside faces up. Precut two pieces of ten ounce fiberglass cloth so 
they are about one inch bigger than each side panel on all sides. You can cut both side pieces from one 162" length of 50” wide fabric in much the same manner as you did the plywood sides. 
Roll the fabric up and set it aside. Refer to the fiberglassing review at the beginning of these instructions. Don't use too much resin. 






Dimensions for the transom are given in the plans. Make the transom from one corner of the 3/8” plywood piece that will become the bottom of the boat in a later step. The transom has a bottom 
bevel and two identical side bevels that are given in the transom diagram. Draw vertical centerlines down through the middle of the transom on both sides before cutting out the transom. 
Fiberglass the inside surface of the transom and set it aside 

In about two or three hours, or whenever the resin on the side panels reaches a half-cured, rubbery state, use a sharp knife to trim off the excess fabric from the edges of the two side panels. Once 
the resin is tack free, but not necessarily fully cured, you can apply another coat of resin with a foam roller, and then flatten it out with a drywall trowel as necessary to fill the weave of the fabric 
and to achieve a smooth finish. Once this second coat of resin is tack free, but not necessarily hard and fully cured, you can immediately proceed to the next step and mount the sides on the 
strongback, or you can quit for the day, and proceed again at a later date 


Iris possible to proceed alone at this point. In fact the entire boat can be built while working alone, but it is a lot easier if you have a helper for the next step. Stand up station #3 and fasten one of 
‘the two side panels to it with one screw through the corresponding holes that are nearest the chine comer of the station. Your helper will have to hold the station to keep it from falling over. Drive 
the screw in half way only. Let the front end of the plywood droop down to the floor. Repeat on the other side. Then stand up station #2. Pick up the front end of either side panel and fasten it to 

station #2 with one screw through the hole nearest the chine edge of the station. Drive this screw in half way. Repeat on the other side. Then drive in the bottom screwss at stations #2 and #4, 
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you go. For each trapezoid station (think of it like a temporary boat rib) put one screw at the top edge. where the screw hole will end up covered by the gunwale in a later step. Put the other screw 
2-3" from the chine, where the screw hole will get covered with heavy fiberglass before the boat is done. 


The simplest stem is an elongated triangle cut from fir, oak, mahogany or ash with a power circular saw. Take the stem angle off the table of angles with a bevel square, and transfer this angle 
right onto the power saw to cut out the stem. Make this stem only if you don't have a table saw. Stem alternate #2 is recommended for anyone with access to a table saw. This more complex stem 
has been notched on its sides to "let in" the 25” side panels. 


‘Wet-out both the stem and the mating plywood surfaces with unthickened resin. Thicken a second batch of resin with microfibers and apply it to the stem. Fasten the stem to one of the two side 
panels first, making no effort to pull the two side panels together as yet. Use 5/8" drywall screws placed about three inches apart to suck the plywood tight onto the stem. Once the stem has been 
secured firmly to one side panel, have your helper pull the two side panels together so you can fasten the other panel to the other side of the stem. Now that the stem has been installed, you can 
drive in the screws at the sides of station #1 


‘Wet out the transom edges and the edges of the plywood sides where the transom will go. Apply thickened resin to the transom and then fasten with 1 1/4" drywall screws (or pneumatic air 
staples if you have them), 


‘Now that stations 1-5, the sides, stem, and the transom are in place, it is time to straighten up the form. If you are working over a wood floor, move your boat aside and snap a 16' line through the 
middle of your work space. Then screw a straight, sixteen foot 2"x4" board to the side of the line. Screw straight scraps of 1"x4" or 1"x6” boards vertically along the centerlines of the strongback 
stations that run from the floor of the shop up to the top of each strongback station. Use screws or toenails to fasten these vertical "centerline legs" to the straight edge that is now mounted on the 
floor of the shop. Pulling the vertical center legs over to the straightedge quickly straightens up the whole form, sides and all. Screw a 1"x4" to one side of the centerline that runs down through 
the middle of the transom so it reaches down to the straightedge on the floor of the shop. Toenail or screw the 1"x4" to the straightedge. Screw a 1"x4" to the flat, inside surface of the stem so it 
reaches down to the straightedge on the floor of the shop. Screw or toenail this board to the straightedge. Add braces here and there as necessary to firm up the whole assembly. Once things are 
all centered up and braced firmly in place, you are ready to make the bottom panel. 

If you are working over a concrete floor, you cannot fasten a 2"x4" to the floor of the shop, so you will have to straighten up the form without fastening it rigidly to the floor. To do this, you will 
need a 1/2" x 12" x 16' length of smooth exterior masonite siding material. Measuring from one comer of the masonite along a 12" end, make a pencil mark that is 1.75" from the comer. Then 
draw a slanted pencil line down and away from the 1.75” mark to a point approximately 12" from the end. Then cut off the comer of the masonite board, cutting along the slanted line. The end of 
the masonite board should now look as if it had been cut off to sharp point at that end, and then cut 2 second time to blunt the sharp end of the masonite (see the illustration below). Slide the 
masonite board underneath the boat so the "almost sharpened’ end is nearest the stem of the boat. Climb under the boat, lift up the masonite board, and use drywall screws to fasten it to the top 
cord of each station. The sharp end of the masonite board should line up with the center of the stem, and the middle edge of the board should line up with the centerlines of each trapezoid station. 
The rear end of the masonite board should now be bending downwards slightly, and sticking out from underneath the transom. Screw the edge of the masonite board flush to the centerline on the 
transom, and then trim off the excess masonite at a point approximately 1/2" to the rear of the transom. The strongback should now be quite straight, although it is still "free-floating," and not 
fastened in any way to the concrete floor. Use any remaining scraps of wood to add extra legs and diagonal braces here and there until the strongback assembly is rigid and firm all around, Now 
you are ready to proceed with the next step making and installing the bottom 







Working with a sharp block plane or a wood rasp, plane off the high “outside” edges of the 1/4” plywood side panels so they are flush with the bottom of the strongback stations, Use a five foot 
(or so) straight edge to check your work as you go. Do not plane anything lower than the inside edge of the plywood sides. 

The four foot by (approx) sixteen foot bottom panel should have three square comers and one odd comer where you took out the transom in an earlier step. Snap a line down the middle of the 
bottom panel from end to end. Place the bottom panel over the strongback, square corners and all, so the centerline down the middle of the panel lines up with the centerlines on the stations. Push 
down on the front end of the bottom panel until it touches the stem. Drive a screw through the panel into the stem to hold the panel temporarily in place. Have your helper walk around to the 
other end of the boat and push down on the rear end of the panel until it touches the transom. While he or she is doing this, drive a series of screws, two to each station, through the panel into the 
bottom cord of each station. Start at the bow and work back toward your helper at the stern. Look underneath the boat periodically to make sure the centerlines on the stations are lining up with 
the centerline on the panel. Finish up with two screws driven through the panel into the bottom edge of the transom. Reach under the edges of the bottom panel with a pencil and draw a line 
around the outside of the boat to describe the final shape of the bottom. Back out all the screws and take the panel off the form. Turn it over for cutting. Set a sharp power circular saw or a jig saw 
at twenty seven degrees and cut tight to the line. If you use a power circular saw, set the depth of the cut just deep enough to cut through the plywood 


Place the panel flat on a pair of saw horses with the inside surface facing up. Fiberglass this face as you did the side panels. Trim off the excess fabric when the resin is at a half-cured, rubbery 
stage. You can turn the bottom panel over and fasten it permanently in place as soon as the resin is tack free, or you can take the rest of the day off and resume work again when the resin is totally 
cured. 


‘Wet out the mating surfaces with unthickened resin. Trowel a heavy bead of thickened resin onto the .25" chine edge of the plywood sides. Use microfibers for the thickening. You'll need a helper 
when lowering the bottom panel down onto the strongback in order to avoid a glue mess. (The chine corners of your strongback stations should have been covered with masking tape in an earlier 
step) Drive the first screw back into the stem, and work back toward the transom as you did before. The bottom panel should now be held in proper alignment, but the outside edges will not be 
held down tight enough for a good glue bond to the edges of the side panel. Walk around the perimeter of the boat, drilling adjacent pairs of 1/8” holes through both the bottom of the boat and the 
side, an inch or so back from the chine. Then use 8” lengths of bailing wire to sew the joint together tightly. If you have an air stapler of almost any kind, you can staple the bottom of the boat 
down into and onto the 1/4" side edges. Don't worry if a large number of these staples miss their mark and/or split out through the sides of the plywood near the chine. It doesn't matter. When the 
glue has dried, pull out any bailing wire or staples, and then round off the chine with a wood rasp or a grinder. Any stuck wires can be removed by heating them up first, with a torch or a 
soldering iron. Round off the chine as much as you dare without grinding right through the joint. If the joint between the bottom and the side panel fractures while you are rounding off the chine, 
ignore the crack for the time being, and finish rounding off the chine. Then work some fresh resin into the fractured area of the chine, and nail or clamp the chine-joint one more time. Once the 
grinding and rounding of the chine is complete, back out all of the screws in the bottom panel of the boat. Drive a new set of screws through the side panel into the side of each strongback station 
at the gunwale edge of the boat. You now have three screws in the side cord of each station, but not for long, as you should now back out all side-cord screws except the ones you just placed near 
gunwale edge of the boat. Before proceeding to the next fiberglassing step, carefully rub some soap or candle wax into the phillips head notches of the sixteen screws that remain along the 
gunwale edge of the boat. You will be covering these screws with fiberglass in the next step, but you will eventually need to dig these screws out. Working with a sharp block plane or a wood 
rasp, plane off the high "outside" edges of the 1/4” plywood side panels so they are flush with the bottom of the strongback stations. Use a five foot (or so) straight edge to check your work as 
you go. Do not plane anything lower than the inside edge of the plywood sides. Use a block plane and sandpaper, or a wood rasp and sandpaper to round off the chine edge of the boat. Round off 
the chine as much as you dare without grinding right through the joint. If the joint between the bottom and the side panel fractures while you are rounding off the chine, ignore the crack for the 
time being, and finish rounding off the chine. Then work some fresh resin into the fractured area of the chine and nail or clamp the chine-joint one more time. Once the grinding and rounding of 
the chine is complete, back out all of the screws in the bottom panel of the boat. Drive a new set of screws through the side panel into the side of each strongback station at the gunwale edge of 
the boat. You now have three screws in the side cord of each station, but not for long, as you should now back out all side-cord screws except the ones you just placed near the gunwale edge of 
the side panel. Before proceeding to the next fiberglassing step. carefully rub some soap or candle wax into the phillips head notches of the sixteen screws that remain along the gunwale edge of 
the boat. You will be covering these screws with fiberglass in the next step, but you will eventually need to dig these screws out. 








The sides of the boat will be fiberglassed first, and then the bottom. The outside lay-up can be broken into a series of steps over a period of several days, but you will achieve the best results if 
you complete the lay-up all at once. Sweep off the floor of your shop to make a clean cutting area and roll out a 16’ 6” length of 50” wide fiberglass cloth. Cut out two pieces of fabric similar to 
the ones you glassed the inside of the side panels with in an earlier step. 

‘Wet out one side of the boat with a foam roller. Pick up a piece of side fabric with you at one end and your helper at the other end, and lay the fabric onto the wet side of the boat. Place the fabric 
onto the boat with the ragged, scissor-edge lapping over the gunwale. Place the clean factory edge of the fabric up so it laps one inch over the chine. Pull on the ends and the edges of the fabric to 
put tension on the weave of the fabric. Use a drywall trowel or a rubber squeegee to work out any remaining wrinkles. Stroke the trowel from the middle of the fabric out toward the edges. Cut 
the front edge of the fabric down through the middle of the stem. Wrap the rear end of the fabric over the side edge of the transom. Trim back the rear end of the fabric so it laps the transom by an 
inch or so. Repeat on the other side of the boat. Wait until both side pieces are in place before applying more resin to the fabric. Try to leave the fabric with its rough, pebbly texture unobscured 
by slick puddles of resin. On the other hand, cloudy- white areas that haven't become fully transparent don't yet have enough resin. 

‘Once the sides have been glassed, you are ready to stop for the day. or immediately go on to glassing the bottom of the boat. I recommend going ahead with it. Wet out the plywood bottom panel 
with a foam roller. Roll out a 14! 6” piece of 50" wide fabric and cut it off. Carefully lower the fabric onto the bottom while pulling tight on the ends of the fabric. Pull on the edges of the fabric, 
and stroke out any wrinkles with a rubber squeegee or a 6" drywall trowel. Trim the edges of the fabric to follow the chine of the boat. This first layer of bottom fabric should lap over the chine 
‘edge by about one inch. Once the first layer of bottom fabric has been lowered into place and trimmed to size, then finish wetting out the fabric. Once again, use just enough resin to make the 
fabric transparent 

‘You have to let the resin in the first layer of fabric kick for a while before you can install the second layer of fabric. The edges of the fabric (where they lap over the chine) rarely stick down at 
first. Resist the temptation to brush on more resin. Ignore these edges until the resin has become thick and sticky. Once the resin is thick enough, the edges can be pressed down and they will stay 
down. While you are waiting for the resin in the first bottom layer to get thick and tacky, it is a good time to fiberglass the transom. Cut a piece of ten ounce transom fabric that is approximately 
an inch large all around. Wet out the transom and then put the fabric in place. Trowel out any wrinkles, and then continue wetting out the fabric until it becomes transparent. Then cut the fabric 
flush with the edges of the transom. The side fabric already overlaps the transom, so there is no need to lap this comer once again with the transom fabric. Once the resin on the bottom of the boat 
has become thick and tacky to the touch, like raspberry jelly left out in the sun on a picnic table, it is time to install the second layer of bottom fabric. Spread a fresh wet-out coat of resin with a 
foam roller. Roll out a second 14’ 6” length of 50" wide fabric, and lay it down on top of the first layer. Pull on the edges of the fabric to work out any wrinkles. Trim back the side edges of this, 
Jayer so they lap the chine approximately two inches. Then add more resin until all cloudy-white areas have disappeared. Take a break now and give the resin in this second layer time to kick. 


this second layer will kick a lot faster than the first layer because of heat generated by the chemical reactions taking place in the first layer. Once the second bottom layer has become thick and 
tacky, you are ready to apply two layers of fiberglass tape over the chines. 

Wet out the chine were the first layer of 6" tape will go. Then cut a ten foot length of six inch fiberglass tape and lower it down onto the boat so it straddles the center of the chine, starting from a 
point twelve inches back from the stem. This will place the rear end of the tape approximately 36” from the transom. Pull tightly on each end of the tape to tension the weave and to pull out any 
wrinkles. Place your hands over the midsection of the tape (you're still wearing rubber gloves) and stroke your hands out toward the ends to squeegee out any air bubbles in the tape. Repeat on 
the other side. Finish wetting out both tape pieces. As always, use as little resin as is necessary to get the job done. Use six inch tape to cover the stem and both transom edges. Take another 
break. Once this resin has become tacky, you are ready to tape the chine from end to end with a second and final layer of fiberglass tape. Clean up your tools with solvent and take a bath. 

‘Once the resin in this outside lay-up has completely cured, you should put on a good dust mask and sand off any bumpy resin drips, and smooth off the lumpy edges of the chine tape. Fifty grit 
silicon carbide floor surfacing paper in an orbital sander will grind off a lot of resin in a hurry. A fifty grit disk in a right angle grinder is even faster, but be careful and use a light touch. Change 
grits periodically and finish off with 180 grit paper. You may need to do some intermediate resin patching during this smoothing process. If so, use a mixture of resin and #407 micro balloons. It 
may take two or three additional coats of resin (with intermediate sanding) to really slick up the bottom of the boat. The smoother the bottom of the boat is, the better it will eventually row. Once 
you have faired or smoothed the hull to your satisfaction, mix up a fresh batch of resin and thicken it with #423 graphite powder. Mix in the powder at about twenty percent by volume. Roll this 
mixture on with a foam roller, Use a bristle brush to work out any lines left by the edges of the roller. Carry this thickened mix up the side of the boat to the edges of the six inch chine tape. RE> 
‘Temporary rib formers, layout marks and screw holes: 

Each layout mark on the side panels corresponds to a temporary attachment point between side panel and rib former. You can make this temporary attachment with drywall screws from the 
outside~through the side panel and into the temporary rib former. If you are planning a bright finish, at each station, place one screw about 2" from the chine and another about 1" down from the 
gunwale edge. That way the screw holes end up roboresources. If you are plannign a paint finish (what I always do) it doesn't matter where you put the holes. If you have air nailing equipment 
you can drive an air finish nail through a temporary scrap of plywood, through the side panel and into the rib former. Then it's easy to remove the nails later on. And that way it doesn't matter 
where you put the nails. Those holes will disappear under fiberglass. 
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At this point it is almost time to roll over the hull and begin work on the inside of the boat. But before you roll the boat over, make a boat cradle out of 2"x4"'s to hold the 
re boat up off the shop floor. Lay down two parallel eight foot 2"x4’"s on the floor of the shop, about four feet apart. Then place two six foot 2”x4"'s across the ends of the first 
Si two boards and screw the comers together with drywall screws. These four boards will hold up the boat and protect it from any wayward drywall screws, nails or other 
‘SOnlineDisgrams  shop-floor boat gougers. You really should have a helper at this point. Grab the boat by the gunwale, and lift it up onto its side. Lift up on the boat as you tum it over to 
stsightening ‘Minimize the weight on the sides of the boat as you make the flip. 


Once you have the boat tumed over, it is time to make and install the gunwales. To make the gunwales, you'll need four lengths of gunwale stock. Good vertical grain 
(Chine-Patehing Douglas fir can be used, or oak, or ash. Mahogany does not make good gunwales. Try to find boards that are long enough to make the gunwales in one piece. Sixteen feet- 
Plywood-README — ne inch is the minimum length for one-piece "outwale” stock. Fifteen feet-eleven inches is the minimum length for one- piece "inwale stock." 


2) 5/8" x 1-1/2" x 191" Inwale stock 2) 3/4” x 1-1/2" x 193" Outwale stock 6) 1-1 





" x 2-1/2" x 4" Oak or ash oarlock blocks 24) 1-1/8" x 1-1/2" x 2" Redwood or cedar 





Eee spacer blocks 4) Redwood or cedar tapered spacers. These spacers are 1.5” high, 24” long, and they taper from 1-1/8" at one end to 0" at the other end. 

Ifyou can't find any gunwale stock that is sixteen feet long, you can use a scarf joint to join two shorter pieces together. Make the scarf joints somewhere near the rear end 
(es of the boat where the gunwale is at its straightest. To join two pieces of 1"x2" stock end to end, I use a scarf joint that is 3” long. To make this scarf joint I use a radial arm 
part-four saw jig that I keep hanging on the wall of my shop for just this purpose. But there are less elaborate ways to make a scarf joint. One method is to clamp the front end of one 
part-five piece to the side of the rear end of the other piece-as if the two lengths were already joined together, but offset from each other 3/4", with the ends overlapping about six 
inten inches. Then make a long, slanted pencil line through the two boards. Cut through both boards along the edge of the pencil line. When cutting a scarf in this manner it is 


usually necessary to clean up the joint surfaces with a sharp block plane after cutting with the saw. When cutting end-grain with a block plane (like the rough ends of a hand- 

ccut gunwale scarf) hold the plane at forty-five degrees to the long axis of the gunwale stock. Use a slicing motion with the plane to cut the tough end-grain of the gunwale. 
‘Once the joint has been cut, you have to make preparations for the gluing. Wet out the mating surfaces, and then cover one side of the joint with thickened resin. Use microfibers for the 
thickening. Wrap the joint in visqueen or waxed paper, and then place an 8" to 12” length of 1"x2" on either side of the joint. Then clamp the whole thing together with three or four "C" clamps. 
The short lengths of 1"x2" lock the joint together in proper alignment, and the visqueen keeps the alignment blocks from adhering to the gunwales. If you can find it, sixteen foot gunwale stock is 
a lot easier to deal with than shorter stuff that has to be scarfed. 


Now you are ready for the gunwale assembly. The gunwales are bolted into place, but not glued. The first step in the gunwale assembly is to remove all of the strongback stations. In order to do 
this, you will need to cut the fiberglass that is covering the sixteen screw heads (these screws are located just below the gunwale edge of the hull) that are still holding the stations in place. You 
should have pressed some candle wax into the phillips head slots of these screws in an earlier step. Cut away a small circle of fiberglass and back out the screws, When you take the stations out 
the boat will collapse inward a little, losing some of the beam it had before you removed the stations. But don't worry about it. You will regain the shape of the boat in a future step. Before you 
can mount the gunwales, you will have to put stations two, three, four, and six back into the boat. These stations must go back in order to regain the shape of the boat before you install the 
gunwales, But before you put these stations back, you have to cut a notch out of the top comer of each station in order to make room for the gunwale. 

‘You can't reuse the screw holes at the top edge of the boat (the wax filled screw’s that you just removed) because these holes are about to be covered with the gunwale. Redrive these screws right 
through the side of the boat, about two inches lower than their original location. Don't worry about these new holes in the side of the boat. They are easy to patch at a later date. After the gunwale 
installation has been completed, two 2”x4" braces are screwed onto the gunwales that stretch from one side of the boat to the other in order to keep the boat from relaxing again when you take out 
the strongback stations for good. These 2"x4""s are called "temporary cross-gunwale braces.” Drive 2 1/2” drywall screws right through the ends of the braces into the inwales on either side of the 
boat, After the gunwales are installed and the temporary cross- gunwale braces are in place, you can remove the strongback stations and proceed with the interior construction of the boat. After 
the front and rear decks have been glued in place, and after the rower's seat, and the front passenger seats are in place, you can remove the temporary cross-gunwale braces. The boat no longer 
wants to relax at this point. 


Here is a summary review of events 


1. take out the stations 
2. notch the top comers of stations 2,3,4,and 5 so they can be put back in while allowing inwale installation 
3. put stations 2,3,4,and 5 back in place 

4. install the gunwales 

5. screw on two seven foot, temporary, cross-gunwale braces 

6. remove the last remaining strongback stations 

7. proceed with the interior construction, 

8. remove the cross-gunwale braces 

9. paint the boat 


The first step in the installation of the gunwales (after you have put the five notched stations back in place) is to cut and fit the 5/8" thick inwale stock. Each inwale has two compound angles one 
at the bow, and one at the stern. To make these joints, measure the distance along the top inside edge of the boat from the top inside edge of the transom to the top inside edge of the stem. This 
distance should be about two and a half inches or so less than sixteen feet, but of course it varies slightly from boat to boat. Mark this distance along the edge of the inwale stock that will mate 
with that side of the boat. Then use a bevel square to mark the compound angles at each end. These compound angles each have a horizontal and a vertical component that are not given in the 
table of angles. Hold the bevel square right on the ends of the boat, first in the horizontal position and then in the vertical position to determine these angles, and to transfer them directly to the 
inwale stock. Once you have made the inwales, and hand fitted them, you can clamp and screw the inwales into place. Use 5/8” galvanized drywall screws driven from the outside of the boat, 
through the plywood sides, right into the inwale. You should be able to use the old screw holes that held the strongback stations at an earlier stage 


‘Once the inwales are in place on both sides, you can proceed with the outwales. Keep in mind that all gunwale tapers, spacer blocks, and oarlock blocks are placed between the outwale and the 
outside of the boat. Start on either side by screwing an outwale right to the stem. Have a helper hold up the rear end of the outwale while you drive another screw about 12" from the first one. 
‘Walk around to the other side of the boat and repeat on the other side. 

‘Once both outwales have been started with two screws near the stem, it is time to slip the first tapered gunwale spacer into the triangular slot formed by the junction of the outwale and he side of 
the boat. The sharp point of the gunwale spacer starts just to the rear of the second gunwale screw. Use a C-clamp to pinch the gunwales tightly around the spacer. Place this C-clamp two inches 
toward the stern from the fat end of the taper. Then bore a 1/4” hole right through both gunwales and the fat end of the taper. Use a three inch bolt and a nylon-ringed nut (a "nylock” nut) to hold 
all three pieces together. Then replace the two screws near the stem with 1/4” bolts and nylocks. Then move back toward the stem twelve inches from the fat end of the taper and pinch the 
‘gunwales together around one of the rectangular spacer blocks. Bore a hole and fasten the spacer block with a 1/4” bolt and nylock. Keep working backward, putting a spacer block every twelve 
inches, alternating from one side of the boat to the other, until you get to the first oarlock position. The first oarlock position 1s 3” forward if the 98” layout line. The second oarlock position is 3" 
to the rear of the 98” layout line. The third oarlock position is 15” to the rear of the 98” layout line. Keep in mind that these oarlock positions are somewhat arbitrary, and that their exact locations 
can be moved, at a later date, to suit your own personal requirements. 

‘You should have made six 1 1/8"x2.5"x4" oarlock blocks in an earlier step. Before you install the first oarlock block, you'll have to bore a 5/8" vertical hole through it to receive the actual 
oarlock. Afier boring the oarlock block, it can be mounted in place between the outwale and the side of the boat. Use two bolts for each oarlock block, on either side of the 5/8" hole. Keep 
working back toward the stem, placing a gunwale spacer every twelve inches from the first spacer, and oarlock blocks at their designated layouts until you reach the location of the rear gunwale 
taper. The sharp end of the rear gunwale taper should be placed about six inches forward of the rear end of the boat. 

Use a hacksaw with a course blade to cut the 1/4” gunwale bolts flush with the tops of the nylocks. Then smooth off the jagged ends of the bolts with a metal file. That's it. The gunwales are 
installed. Screw down the two cross-gunwale braces and you are ready to remove the strongback stations for the last time. Place one cross-gunwale brace in the middle of the boat, and the other 
‘one eighteen inches toward the bow from the middle 


‘The next step, after removing the strongback stations and installing the temporary cross-gunwale braces, is to fillet the “inside chine”. You will also need to fillet both inside comers of the stem, 
and both inside corners of the transom. Refer to the filleting review at the beginning of these instructions. After making the fillets, you can wait a day until the fillets are cured, and then proceed 
to the next step (fiberglassing the bottom) or you can immediately proceed to the next step while the fillets are still soft. If you stop work and let the fillets harden completely, you will have to 
hand sand the fillets with 80 grit silicon carbide floor surfacing paper before going on to the next step. If you choose to glass over the fillets right away, you will have to wait at least an hour for 
the fillets kick and stiffen a little. If you try to glass over the fillets too soon, the fresh resin from the new fiberglass will dissolve the resin in the fillets, and the whole thing will collapse into an 
ugly mess. 


‘Once these fillets have been made it is time to apply a second layer of "inside-bottom” fabric. This second layer of fabric should lap the chine and "roll up" the side of the boat about 1-1/ 
will have to cut small slits in the fabric at the comers of the transom and at the comers of the stem to keep the 1-1/2” rolled edge from puckering 





‘You 


So, the next phase of the boat building~making and installing the interior parts~is ready to begin. The plans I have drawn for the interior parts of this boat are as simple as I could make them. If 
you build the bare-bones interior assembly described in these plans, there will be nothing to stop you from adding storage lockers and other elaborations at a later date. 

These plans include several pattern-like drawings, seat-mounting gussets etc. Use the pattems to rough-cut the corresponding first from cardboard. Then fit the cardboard as best you can. Then 
transfer the cardboard to the scraps of plywood left over from the comers of the bottom panel. Then fiberglass all of these rough cut parts, top and bottom, in advance. Once these interior parts 
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1) install the gunwales 

2) install the temporary cross-gunwale supports, take out the last remaining strongback stations 

3) fillet the inside comers 

4) apply the second layer of "inside-bottom” fabric 

5) install the rear seat 

6) install the front deck 

7) install the rower's seat gussets, rails, and rail bottoms 

8) install the front seat gussets, rails, and rail bottoms 

9) build and install the rower's seat 

10) build and install the front seat 

11) remove the temporary cross-gunwale braces 

12) paint the boat 

Before you begin work on any of the interior parts of the boat, it is important to establish an approximately level reference in the boat. To do this, you must first locate and draw a line across the 

bottom of the boat, from side to side, that marks the middle of the boat. Station #5 was located on the 98” layout mark. Draw a line across the bottom of the boat that connects the two 98" layout 
lines. This line marks the middle of the boat. Place a four foot spirit level on the floor of the boat, parallel to the long axis, so the bubble in the middle of the level is directly over the middle line 

marker that stretches across the floor of the boat. Now shift the boat forward and backward on its cradle as necessary until the bubble in the spirit level reads level. This is approximately how the 
boat will float in the water when it is unloaded. The front deck, the front seat, the rower's seat, and the rear seat are to be made level to this reference. 


For all interior parts, use the following written instructions as approximate guidelines. Actual widths and dimensions will vary slightly from boat to boat. Always start by cutting cardboard 
patterns to fit, using a pencil and dividers for scribing lines. Cut the cardboard with a sheetrock knife. Once the carboard pattems fit, use it as a pattern to mark and cut the same shape from 
plywood. Do the final fitting with a sharp block plane. All seat gussets get glued, filleted and fiberglassed to the sides of the boat. How to glue gussets in place is desribed later. 


‘When you take out the strongback stations, the rear end of the boat invariably twists a little. But don't worry about it. You can straighten the rear end of the boat with a pair of C- clamps and a 
nylon clothes line. Once you have the rear end of the boat pulled back into square, you can install the rear seat. The rear seat will hold the boat square thereafter. To straighten the rear end of the 
boat, place a C-clamp at the comer of the transom that is twisted furthest away from the front of the boat. Place a second C-clamp on the opposite gunwale about four feet from the front of the 
boat. Connect these two clamps with bailing wire or a stout string, and pull tight on the string until it pulls the boat back into square. Tie off the string and then proceed to hand fit the rear seat. 
‘You should have the main rear seat piece on hand at this point, rough-cut to size and fiberglassed top and bottom. Use a pencil scribe and a sharp block plane to wear away at the edges of the rear 
seat until it drops down tightly into place. The front comers of the rear seat should contact the sides of the boat at a point approximately 24" from the comers of the transom, and one and a half 
inches down from the top of the gunwale. The back end of the rear seat should be approximately 5” down from the top of the transom. The seat should also be approximately level. Once you have 
fitted the rear seat, nail it temporarily in place by driving finish nails into the edges of the seat from the outside of the boat. Don't drive the nails all the way down. 

‘Once the main rear seat piece has been fitted, you have to make and fit the rear seat cross-beam. This cross-beam is merely a 1”x4" vertical support that forms a right angle with the front edge of 
the rear seat. The compound angles at the ends of this cross-beam are not given in the table of angles. You will have to hold a bevel square onto the comers of the rear seat (first in the horizontal 
position and then in the vertical position) to determine these angles 





‘You may want to eliminate the rear seat cross-beam, and run a new piece of plywood from the front edge of the rear seat down to the bottom of the boat to form a dry storage locker. 
You would then cut a hole in the top of the rear seat and make a hinged lid for the locker. Any rear passenger would then sit on the hinged lid. To build a rear dry storage locker that 
really stays dry, you will have to "raise" up the edges of the locker opening at least a half an inch, and then fashion a contoured lid that fits over the raised edges of the locker opening. 


The front deck (the way I build it) consists of a rougly triangular plywood deck glued and filleted into place at the front of the boat, with a vertically mounted board at its back edge, that glues to 
the back edge of the trianglular deck. That vertically mounted back edge (to the front deck) gives a flat vertical surface to lean against when you stand at the front of the boat. We'll call the 
triangular and roughly level piece the "deck.” We'll call the side-to-side vertical piece the "leaning rail." I build both pieces by hand-fitting patterns first, where the patterns are made from 
cardboard or masonite. Then I transfer the cardboard to plywood. I also like to put the deck way down low, flush to the bottom edge of the front leaning rail. That forms a stripping basket for the 
front of the boat and/or a good place to store rain gear, etc 


Measure back along the bottom of the gunwale, from the point where the bottom of the gunwale contacts the stem. Make a pencil mark on the bottom of the gunwale about 30" from the stem, on 
each side of the boat, Use a vertical spirit level to draw two more lines, one on each side of the boat, extending downward from the pencil marks (toward the chine). Measure the beam (the width 
of the boat) between the pencil marks in two places; measure the distance across, from side to side, at the pencil marks at the bottom edge of the gunwale. Measure again at the bottom of the 
vertical pencile lines, six inches below the first measurement. You now have two width measurements, where the top-most measurement is a little wider than the bottom measurement 

Use a bevel square to determine the side angles, at the left and right sides of the leaning rail. Cut a 12” wide piece of cardboard or masonite, about a foot wider than you need for the leaning rail 
Make a vertical center line on the masonite, in its middle. Measure out along the bottom edge of the masonite, left and right of the center line, and mark the ends of narrower of the two widths. 
That's the bottom of the leaning rail. Use the bevel square to mark the side angles. Extend the side angles upward all the to the top edge of the masonite (or cardboard). Starting from the bottom 
edge of the side angles you just drew, mark the spot (six inches up) that corresponds to the bottom of the gunwale. Mark that spot 

Draw the 3/4" x 1-1/2" cross section of the gunwale onto the masonite. Now cut the masonite with a skillsav, following the slanted side angles you marked with the bevel square. Now cut out the 
notches for the gunwale. Now, from the top inside edge of each gunwale-knotch, use the curved edge of a gallon can to mark a smoothly curving line, from the top inside edge of the gunwale to 
the top edge of the masonite. Bevel the side edges so the masonite fits nicely to the sides of the boat, and so it notches neatly onto and around the gunwwale. When it fits just right, transfer the 
whole works to plywood and cut again. 


The leaning rail was the hard part. With the leaning rail pattern held in place with duct tape, take measurements and build a triangular deck that fits flush to the bottom edge of the leaning rail, so 
the deck is approximately level, with its front end down a foot or so from the stem of the boat. This puts the deck down lower than most other boat builders. But that's how I like it. A low front 
deck forms a convenient stripping basket for loose fly line and or a handy place for stowing life jackets and/or rain gear. The almost 12” high leaning rail is lot more comfortable to lean against 
than a narrow one. Building a short front deck (only 30" or so back from the stem) puts the weight of the front standing fisherman further forward, which helps trim the boat, especially with a 
rear standing fisherman. 


The rower's seat consists of two gusset assemblies, left and right, at the middle of the boat, that the rower's seat rests on. Two roughly trianglular gussets are glued to the inside of the boat, at the 
98" layout line in the middle of the boat. Those guessets have a 3/4" x 1-1/2 knotch on the inside comer, to receive the corresponding seat rails. The rails are just two parallel 1/4 boards that rest 
in the knotch at the front end, and die into the side of the boat (\with a long, pointed compound angle) at the rear end. 

I build the seat gussets and then finish nail them into place, with four nails (two each side) not driven home. Then I attach a temporary board across the middle of the boat, from gusset to gusset, 
held with C-clamps. Now the gussets are in place temporarily, for fitting. Then I cut two Ix4 side rail pieces, at least a foot too long. Rough cut a long slanted compound angle on the rear end so 
the side pieces are vaguely right (so they almost meet the side of the boat tightly). Measure the distance between the rower's seat rails at the front gusset position. Cut a scrap board that same 
length and screw it (temporarily, like a floor joist) between the other ends of the seat rails, so they are now held the same distance apart (the the space between the rails is parallel front to back). 
Prop the rear ends of the rails up custom cut wood scraps, so the rails are now level, the same distance apart and centered along the long axis of the boat. Use a sharp block plane to hand fit the 
rear ends of the rails, so they fit tightly against the side of the boat, Draw a pencil line around the edges of the compound angle, on the plywood side of the boat. 

‘Now you're ready to glue everything in place. Wet out the edges of the gusset with resin. Trowel on some thickened putty. Hold the gusset in place and redrive the same two finish nails from the 
outside. Don't drive those nails home. They're only temporary. Put the same C-clamped temporary side-to-side board back in place. Use scraps of visqueen where necesssary, to keep the 
temporary brace from sticking to the gusset. 

Wet out the inside of the gusset knotch. Wet out the rear ends of the side rails. The temporary floor-joist-like rear-end brace should still be in place. Putty the side of the boat, where you marked 
it. Hold the two parallel seat rails in place and then drive a single finish nail in from the outside, to lock the compound angle of rails in place. 

‘When the resin has set you can filet the edges of the compound angle and the gussets, and add some 3” fiberglass tape. Now they're there to stay. 


The rower's seat drawing should be self explanatory. You can't actually make the rower's seat until after you have glued the seat rails in place. The parallel distance between the rower's seat rails 
will vary from boat to boat, and you want to make a rower's seat whose width is one quarter inch less than the distance between the rails. By the time the various parts are covered with epoxy and 
paint, the seat will (almost) fit snuggly between the rails. The rower’s seat itself is a simple 1x4” framework with a woven rope seat in the middle, with two plywood-bottomed tackle pockets on 
the sides. The rower's seat itself fits flush and between the rails. To keep the rower's seat from falling downward, between the rails, the rower's seat has two roughly 18” long 1x4" wings glued 
and screwed to the top ouside edge of the seat frame. those wings should extend past the width of the seat about 1” on each side, to form a lip that catches the top edge the side rails the seat rides 
on. The various seat drawing (see the rower's seat links at screen left) also include a little more assembly discussion. 


The rower's seat frame is fourteen inches wide, and approximately 38.5” long. The actual length of the rower's seat is determined by the distance between the rower's seat rails. The frame is a 
simple rectangle, with three intermediate crosspieces added in the middle of the frame for extra strength. Butt joints glued and screwed are strong enough. Dadoed joints are stronger, but not 
absolutely necessary. A 14” x 40.5" plywood top is glued and screwed to the seat frame. The plywood top is wider than the frame in order to form plywood "wings" that hang on the top of the 
seat rail. The front seat is analogous to the rower's seat. But it is a little wider than the rower's seat. The actual width of the front seat frame is determined by the distance between the front seat 
rails. A series of 3/8” holes are drilled into the seat rails, spaced three inches apart, that correspond to a hole drilled into the end frame of each seat. 1/4” bolts and nylocks are used to fasten the 
seats in the various adjustable positions provided by these holes. Once the seats have been fitted and are in place, the temporary cross-gunwale braces can be removed. 


‘The front seat is mounted on an adjustable track that is much the same as the one used for the rower's seat. Each mount consists of three parts the gusset, the rail, and the rail bottom. The rear 
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custom fitted to the sides of the boat, jamb them temporarily in place by clamping a scrap board to each gusset that stretches across the beam of the boat, from one gusset to the other. Nail the 
gussets in place from the outside of the boat, but don't drive the nails all the way down. Once the gussets are in place, you can make the rails. The front seat rails are similar to the rower's seat 
rails. The sharp, pointed end of the front seat rail starts at the 44” layout mark, at a point level with the top of the gusset. The horizontal and vertical components of this compound angle are given 
in the table of angles. After fitting the front seat rails, screw them temporarily in place with drywall screws. Then hand fit the two pie shaped bottom pieces. Once again, the exact distance 
between the two rails varies slightly from boat to boat. This is OK as long as the two rails are parallel, level, and at the same distance off the floor of the boat. The front seat will be custom made 
toa snug fit between the two rails at a later date. 


At this point all of the interior parts have been cut, hand fitted, and tacked temporarily in place. Draw a pencil line around each part to mark its location on the hull of the boat, and then remove 
these parts and set them aside. The next step is to glue the rear seat to the rear seat cross-beam, and the front deck to the front deck cross-beam. After gluing the front deck and the rear seat to 
their corresponding crass-beams, glue the four rail bottoms to their respective seat rails, and set these pieces aside to cure for a few hours. Once the glue joints have hardened sufficiently, these 
parts are ready to be installed. 


Cutting and fitting the interior parts is the hard part of the job. Once these parts have been made, their actual installation proceeds rapidly. Install the rear seat first. Remember that the two C- 
clamps and the clothes line are still in place holding the rear end of the boat square. You won't be able to remove these clamps until the rear seat has been successfully installed. To install the rear 
seat, wet out the mating surfaces, and then spread a second batch of resin, thickened with microfibers, onto the edges of the seat itself. Use drywall screws driven in from the outside of the boat 
hold the seat in place while the glue cures. Don't get upset if a few of these screws miss their mark. All of these screws will be removed, and the screw holes patched at a later date. Install the 
front deck in the same manner, holding the parts temporarily in place with drywall screws until the glue cures. Glue the seat gussets in place with the help of temporary drywall screws, and then 
the rail and rail-bottom assemblies. 


‘Once the resin has cured, pull all the screws and putty the holes. Then fillet the interior parts into place. Fillet the "underside-edges" of the rear seat, the front deck and the rail- bottoms first. Use 
a particularly stiff filleting mixture for these "underside" fillets. Then fillet the top edges of the interior parts. Use a slightly thinner filleting mixture for the "top-side" fillets 


‘Most boat plugs consist of a rubber cylinder that can be expanded slightly by some mechanical means. Usually, a one inch rubber cylinder is expanded or contracted by twisting a metal "T" 
handle, or by lifting a metal cam lever. A one inch hole can be drilled right through the bottom of the boat to receive the plug. The best location for this hole is at a bottom comer of the transom. 
However, any plug that is simply stuck into a hole in the 3/8” bottom of the boat will stick out past the outside surface of the boat, where is subject to damage from passing rocks. The best 
solution is to increase the thickness of the boat at the bottom comer of the transom before boring the plug hole. 

To do this, cut an equilateral triangle from plywood or from a scrap of Formica that is approximately three inches on a side. Use a wood rasp to custom fit the edges of this triangle so it can be 
fitted over the triangular comer formed by the junction of the chine and a bottom comer of the transom. Mix up about a cup-full of very thick resin. Mix the resin with micro balloons and 
microfibers until it reaches the consistency of peanut butter. Then trowel this thickened mixture into a bottom corner of the transom. Then place the hand-fitted triangle over the cup-sized glob of 
thickened resin to make flat surface over a thick, solid mass of resin. Clean up any squeeze outs. Once the resin has hardened, bore a one inch hole through the bottom edge of the flat triangle, 
downwards and outwards, and out through the chine to the outside of the boat. The bottom edge of the one inch hole should be flush with the bottom of the boat. Coat the inside edges of the hole 
with resin. This completes the drain hole for a one inch, expandable plug. 


Remove the two adjustable seats, and sand down any glue bumps or drips. Fill any dents with resin and micro balloons. Spread finish coats of resin (sanding between coats) as necessary to 
produce a clean, smooth finish. 

Then paint the boat. Follow the manufacturers instructions for applying the paint. The best looking paint jobs are achieved with a spray-gun and standard auto-BODY techniques, but excellent 
results can be achieved with a good china bristle brush and ordinary oil based paint. 

Use rubber oarlock stoppers to hold the oars about two inches apart in the middle of the boat so you don't smash your thumbs together when rowing. Sand off any varnish from the shank of the 
oar on either side of the rubber stopper. Wet out the sanded area with unthickened resin. Wait about thirty minutes, and then brush on a fresh coat of fresh resin that has been slightly thickened 
with microfibers. Wrap 3/16" nylon rope around the oars on either side of the stopper, pulling the wraps tightly into the thickened resin on the shanks of the oars. Wrap four or five wraps on the 
handle side of the oarlock stopper. Tack the ends of the rope down with carpet tacks. Wind many more wraps around the oar on the blade-end of the stopper. Keep winding around the oar until a 
minimum of twelve inches of rope wraps are built up on the blade side of the stopper. Tack the ends down with carpet tacks. Repeat on the other oar. 

‘Now it's time to load up the boat and take some friends for a ride! 
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3>Part Five 
tee Note: The following intructions are for building a one-off, hand-molded boat with balsa core. I have built several boats this way (still have one today) and like them a lot. 
oe But balsacore has now been made obsolete by the new, polyethelene honeycomb core materials, sush as NidaCore and several others. I'm leaving these instructions here, in 
‘SOnlineDisgrams place, largely for historical reasons now. 
Estrai End grain balsawood is sold in two foot by four foot sheets that consist of many 1"x2"x.5" blocks that are held together by a thin veil of fabric that is glued to one side of the 
sheet. Although it weighs very little, balsawood has tremendous compression strength against the .5" end grain. Covering both sides of a sheet of end-grain balsawood has 


Plywood-README 1h» effect of creating a stressed skin panel. In other words, in order to bend a sheet of fiberglassed balsawood, it would be necessary to make one of the two layers of 
(Chine-Patehing fiberglass stretch at a greater rate than the other layer. This is not easy to do, and that is why balsawood-fiberglass boat hulls are so stiff and so light at the same time. 
PlywoodREADME Balsawood boats are strong, fantastically light, and they row and handle better than any other boat on the river. And the only way to get one is to build it yourself. To build a 
README balsawood boat, you have to cover a strongback with plywood to serve as a holding form on which you carefully drape the sheets of end-grain balsawood blocks. The 
oe exposed balsawood is then covered with a skin of epoxy- fiberglass. After the outer fiberglass skin has been completed, the boat is taken off the strongback and carefully 
pee tumed over. Then the inside of the boat is skinned with fiberglass. After skinning the balsawood core, inside and out, two inch strips of balsawood blocks, four layers thick, 
are built up on the top-outside edge of the hull to form a balsawood gunwale. The balsawood gunwale is rounded off and covered with three or four layers of graphite fibers 
(ARS and fiberglass fabric, and the boat hull is then complete. Finishing a balsawood hull is much the same as itis for a plywood hull. Balsawood construction is more expensive 
part-four and more time consuming than plywood construction. It is possible to use standard AC construction plywood to cover the sides of the strongback, but it isn't easy. Cheap 
partive construction plywood doesn't bend well, and it has a tendency to fracture at the sides of the boat near the front seat position. I have used construction plywood with success 
race in the past, but you have to bend it with care. Wetting the outer lamination of the side panels does help a little, but you have to be careful, too much moisture in the plywood 
makes the problem even worse. I prefer to make my strongback side panels from AB exterior panels (that I get from Harbor Sales or any other marine-plywood distributor). 
AB plywood bends well, and it is available in full sized, 4'x16' and 5'x16' sheets 
10 gallons #105 resin 
2 gallons #205 hardener 


1 pair mini pumps 
1 gallon #850 WEST SYSTEM solvent, 

1 bag #403 microfibers 1 bag #406 colodial silica 
1 bag #407 micro balloons 

1 bag #423 graphite powder 

1 roll 1” graphite tape 

1 roll 6” fiberglass tape 

12 YD. 50" ten ounce fabric 

23 YD. 60" ten ounce fabric 


1 4'x16x1/4" AB exterior plywood 
1 5'x14x1/4” AB exterior plywood 

1 200sq' box 1/2" end grain balsa wood* 

8 1"x6"x16' #2 pine boards for the strongback 

2 sheets 3/8" CDX plywood for corner gussets 

2 1"x4x" 10! Fir or mahogany boards for seat rails. (both a rower's seat rail and a front seat rail can be cut from one ten foot board) 

2 1"x3"x14' fir or mahogany boards for seat frames 

60z. Special T (a thick, cyanoacrylate "super-glue") 2oz. 

Kick It cyanoacrylate accelerator 

Special T and Kick It are available from Sheldon's Hobbies in San Jose California. 

Sheldon’s telephone order number is 1-800-822-1688 

*One source for 1/2" end-grain balsa wood is King Fiberglass in Seattle Washington. King Fiberglass takes orders over the phone, and their telephone ordering number is 206-283-8818 








The strongback stations are the same as they are for plywood construction, except that the side legs of each strongback station have to be approximately two inches longer. The overall size and 
shape of each station remains the same, but the side legs of each station should run past the gunwale edge of the side panel a few inches. 


Cutting out and laying out the two strongback side panels is the same as it is for plywood construction. The difference is that in plywood-fiberglass construction, the side panel became a 
permanent part of the boat. In balsawood construction the plywood is used only as a temporary holding form for the balsawood sheet material. The inside surface of the side panel for the 
plywood boat was pre-fiberglassed before installing it on the strongback stations. For balsa construction, the plywood is not fiberglassed, inside or outside, but it does get painted and then waxed. 
The outside surfaces of the two side panels (and the bottom panel in a later step) must be sanded, painted with two coats of glossy water based paint, and waxed with mold release wax prior to 
their installation on the strongback stations. Furniture wax can be substituted for the mold release wax. Installing the side panels and the bottom panel on the strongback stations proceeds in the 
same manner as the plywood boat 


‘Make a stem and transom out of whatever you have on hand. paint and wax the outside of the transom. Install them according to the instructions for the plywood boat. 


Refer the instructions for the plywood boat. 





Use a full-size sheet of 5'x14'x.25" AB plywood (purchased from Harbor Sales or any other plywood distributor) to make the bottom panel. The bottom panel installation is much the same as it is 
for plywood-fiberglass construction, however, there is no need to glue the bottom panel to the side panels. Draw a centerline down through the long axis of the 5'x14’ panel, Place the bottom 
panel onto the form, square corners and all, line up the centerline on the panel with the station centerlines on the form, and then screw the panel temporarily in place. Draw around the edges of 
the panel. Remove the panel for cutting. Cut tight to the line with a saw set at twenty-seven degrees 

Paint the outside surface of the bottom panel with two coats of glossy paint. Wax the panel with mold release wax or furniture wax. When painting and waxing, pay particular attention to the end- 
grain edges of the 1/4” bottom panel. The edges of the panel will need extra amounts of both paint and wax in order to seal them up, and to make these edges smooth enough to release from the 
completed hull in a later step 


The sheet balsa wood material is placed on the sides of the form first. The "fabric-side” of the balsawood sheet material is placed against the strongback. The bare, uncovered balsawood surface 
faces outwards. The mating edges of the 2'x4’ sheet material are held together with spots of any thick, gap-filling cyanoacrylate super-glue. Make a glue spot every three inches or so. The super- 
glue I use is Special T. The hardening time for Special T is about thirty to forty seconds. Any two sheets of end-grain balsawood can be joined together by placing several spots of Special T onto 
the edge of one sheet, and by pushing the two sheets together and holding them tightly in place for forty seconds. This process can be speeded up dramatically with the use of a cyanoacrylate 
hardening accelerator, like Kick It. To join two sheets of end-grain balsawood with Special T and Kick It, start by spraying the edge of one balsawood sheet with Kick It accelerator. Then squeeze 
cout several spots of Special T onto the edge of the second sheet. Then push the two sheets together and hold them for about six seconds. 

In order to keep the balsa wood sheets from sliding off the sloped sides of the form, it is necessary to build a ledge at the "gunwale” edges of the strongback. This is why the side legs of the 
strongback stations were made longer than the side legs of the plywood boat. Rip two 1"x1"x16' lengths of pine and screw them to the side legs of the strongback stations, flush to the gunwale- 


edge of the boat. Lhese two | x1 mippings form a convenient ledge that keeps the balsawood sheets from sliding off the sides of the form. Ihe outside edges of the balsa wood at the stem, 
transom, and the chine edge of the boat are trimmed off to size with a razor blade knife and course sandpaper. Any areas of the balsa wood side panels that don't lie flat to the underlying plywood 
form can be held in place with 5/8" drywall screws driven through the plywood from the inside of the form. Have a helper push down on the bulging area of balsa wood on the outside of the boat 
while you drive the screw from the inside of the form. Once the sides have been covered with balsa wood. The bottom is ready to be covered in the same manner. Then cover the transom with 
balsa wood. Use Special T and Kick-It accelerator to glue the balsa wood on the sides of the boat to the balsa wood on the bottom of the boat. Use a spot Special T every two or three inches. 
‘Once all of the balsa wood is in place, the chine is rounded off by hand with a sheet of course, fifty grit sand paper. 


Fiberglassing balsawood isn't very different from glassing plywood, but there are a few things to watch out for. First, the end grain of the balsa wood is capable of soaking up large quantities of 
resin, and must be sealed off prior to the actual fiberglassing. To do this, spread a wet-out coat of resin over the entire outside surface of the boat with a foam roller, and then wait two or three 
hours for the resin to kick before proceeding with the lay-up. The outside lay-up itself is the same as it is for the plywood boat, except that a third layer of ten ounce fabric is added to the lay-up 
in the middle of the boat. This third layer of fabric is only nine feet long, and does not cover the length of the bottom, and it is sandwiched between the other two, full-length layers of fabric. The 
front edge of this nine foot, intermediate layer of ten ounce fabric starts at a point approximately twelve inches from the bottom of the stem, and continues backwards to a point approximately 
thirty six inches past the middle of the boat. The first layer of bottom fabric should lap the chine one inch, the second layer 1-1/2", and the third layer should lap the chine a little more than two 
inches. Remember to use just enough resin to get the job done, and try to leave the lay-up showing the rough, pebbly texture of the weave. Put at least 8 layers of fabric over the chine, with any 
combination of bottom layers overlapping side layers, plus additional layers of 6” and/or 3-1/2" fiberglass tape. Repeated layers of fiberglass tape over the chine can cause a slightly abrupt edge, 
at the bound edges of the tape, to occur. You can hide this edge during final finishing by trowelling on a mixture of resin and microballoons...just as if you were finishing off a drywall tape joint. 


Smoothing the outside of the boat proceeds in the same manner as the plywood boat. 


Before taking the boat off the form and turning it over, the center of station #5, at the 98" layout line, must be marked on the balsa wood sides of the boat. Drill four small holes in the side of the 
boat, two holes on each side, right into the center of station number five. Make one hole near the gunwale, and one near the chine on each side of the boat. Immediately patch these holes with 
resin and micro balloons. When the boat is taken off the form and turned over, these holes will appear as small red circles. A pencil line can then be extended down through these holes to the 
floor of the boat, and then connected across the floor of the boat. This line marks the middle of the boat for a future leveling step. 


Build a cradle for the boat and set is aside on the shop floor. Jiggle the boat until it breaks free from the form. You may have to swear a few times make this happen. Carefully lift the hull straight 
up and off the form. Turn the hull over and set in on the cradle. Be careful. The boat is still delicate and easily broken at this point. Dismantle the form. A balsa wood boat does not relax the way 
a plywood boat does, and no special precautions have to be taken to hold the shape of the boat. 


Fillet the inside edges of the boat. Then apply one layer of ten ounce fabric on the sides of the boat, and two layers of ten ounce fabric on the inside bottom. Remember to let the first wet-out coat 
of resin kick for a few hours before applying the fiberglass 


Building a balsa wood gunwale is possible for one worker to accomplish on his own, as is the whole boat building process for that matter, but it is a lot easier to accomplish with a helper. 

Cut 116 of two inch strips of balsa wood blocks. Remember that the balsa wood comes in two foot by four foot sheets of two inch blocks. These blocks are aligned in parallel rows, so it is easy 
to bend a 2"x4’ row of blocks over at ninety degrees to the horizontal, and to run a sharp knife blade through the fabric backing of the sheet to separate a 2x4’ strip of blocks. You'll need twenty 
nine such 2"x4’ strips to lay-up the gunwale. You'll also need many more "C” clamps than you did for the oak gunwale on the plywood boat. Sixteen clamps are a minimum, which allows you to 
do one side of the boat at a time. Thirty two or more clamps is better. Most rental shops rent C- clamps. I have approximately sixty C-clamps in my shop, and I use them all when making a balsa 
wood gunwale. 

Spread a sheet of visqueen over a work bench to make an area where you can work with balsa wood strips and a sloppy glue mess at the same time. To wet out the strips, you'll need a two inch 
foam roller. You will probably have to buy a two inch roller with a knap cover at the paint store (and throw away the knap roller cover) to get a two inch roller frame. If the paint store doesn't sell 
two inch foam rollers, you can cut down a larger one. Cut four §'x2"x1/8" strips of masonite or .25” plywood, and set them aside 

Wet out the outside, top two inches of one side of the boat. Wet out the fabric side of about eight to twelve four foot strips of two inch balsa blocks. 

Start at the transom end of the boat by placing a strip of balsa wood onto the top outside edge of the boat. Place the fabric side of the balsawood sheet material flush against the outside of the 
boat. Hold this first strip temporarily in place with spring clamps, or if you don't have spring clamps, use "C” clamps. Then add a new strip of balsa wood onto the top edge of the boat, 
immediately toward the bow from the first strip. Then wet out the exposed, outer surface of the balsa wood strips with the roller. Then cut a third strip in half to make a "x24" starter- strip. Start 
a second row of balsawood blocks with the 2x24" starter strip right on top of the first row. Readjust the clamps to hold both rows. The two foot starter strip for the second row staggers the joints 
between the first two rows, which helps somewhat in the assembly process. Run these two rows up to about amidships, and then go back again to the transom and start a third row. But this time, 
when you readjust the clamps to hold all three rows together on the gunwale, cover the balsa wood with a six inch strip of visqueen, and then place an 8’ strip of masonite on the outside of the 
whole works. The masonite helps to spread out the clamping pressure and hold things in alignment. The visqueen keeps the masonite from adhering to the balsa wood. Keep adding strips of balsa 
wood like building blocks until the length of the gunwale is covered with three layers of blocks and clamped (with masonite strips) the whole way. You do not need very much clamping pressure. 
If you have enough clamps, immediately repeat on the other side. At this point you can quit for the day and let the resin harden completely, or you can take a break for about two hours to let the 
resin kick to a thick, very viscous and sticky state, like days old grape jelly on a picnic table. And then proceed with the next step. 


If you wait until the resin has cured, you will have to sand out the glue bumps that form into the folds of the visqueen before you can proceed. If you don't wait for the resin to cure, you can 
remove the clamps after a few hours (actual kicking time varies tremendously with temperature and humidity conditions) and proceed without sanding. Remove the clamps, the masonite, and the 
visqueen. Any thick, sticky blobs of resin on the outside of the balsawood gunwale can be smoothed out with a little solvent and a putty knife. Wet out the outside surface of the existing balsa 
wood gunwale, and then wait for a few hours for the resin to kick. Roll out a seventeen foot length of graphite fibers and hold it at both ends. (have your helper grab the other end if your arms 
aren't that long) Place the graphite fibers onto the outside of the gunwale with a maximum of tension on the fibers. Wet out the fibers with a bristle brush. Cut a long slanted cut on one end of a 
strip of balsa wood blocks, similar to one half of a scarf joint, so the long end of the cut is on the fabric side of the strip. Wet out the fabric side of the balsa wood strip. Place this new strip of 
balsa wood right on top of the wet graphite fibers so the slanted end points back toward the transom from a point twenty four inches forward of the comer of the transom. Keep adding strips of 
balsa wood on top of the wet graphite until you reach a point about twenty four inches back from the stem. Finish off with a slanted cut at the front. Clamp off the fourth row of balsa wood with 
visqueen and masonite as before. Now you do have to wait a day for the resin to cure, Go ahead and start work on the interior parts while you are waiting. 


‘Once the gunwale resin is hard, round off all three edges of the gunwale with course sandpaper. Tum the boat over just long enough to fillet the underside of the balsa wood gunwale, where the 
gunwale makes a square corner with the outside of the boat. Then tum the boat over again. Wet out the balsa wood gunwales and wait a few hours for the resin to get thick. Take off your shirt and 
crank up the heat if you want to hasten the curing time. Wrap the length of the gunwale with six inch fiberglass tape. Pull on the ends of the tape to put a maximum of tension on the weave of the 
tape. Repeat on the other side. 

Don't rush the lay-up, and don't use too much resin. You won't be able to get the edges of the tape to lie down flat at first. Resist the temptation to keep brushing on more resin. Be patient and 
wait for the resin to get thick and sticky. Then brush down the tape. As soon as the first layer of tape is in place, cover the entire gunwale with a second layer of tape. Stagger the edges of the tape 
so both edges aren't directly on top of each other. Make sure the second layer of tape laps over the fillet on the underside of the gunwale. Let this resin cure for a day. 


Locate the oarlock positions with the help of the reference marks you made on the inside of the boat. One oarlock hole goes 3” to the front of the reference line, one 3” to the rear. The third 
oarlock position is located 15” to the rear of the 98" layout line. To make the oarlock holes, drill out the gunwale all the way to the bottom with a 1.5" spade bit, but don't drill through the 
fiberglass on the bottom of the gunwale. This makes a 1.5” hole in the gunwale that has a thin fiberglass bottom to it. Use a 5/8” twist drill to bore through the thin layer of glass on the bottom of 
the hole 

Cuta 2.5" inch piece of 5/8" pine dowel. Drill a 1/4" pilot hole through the center of the pine dowel, parallel to the long axis of the dowel. Stick this dowel into the 1.5" hole so it just protrudes 
out through the 5/8” hole in the fiberglass at the bottom of the gunwale. Reach under the gunwale and use a hot glue gun to fasten this dowel temporarily in place. Mix up a batch of microfibers 
and resin, and fill the balance of the 1.5” hole with thickened resin. Repeat for all six holes 

‘When the resin is cured, sand off the top of the wooden dowel and any lumpy resin until the top of the gunwale is flat again. Use a 5/8” twist drill to bore down through the dowel to open up the 
oarlock hole. The bit should track straight because of the pilot hole pre-drilled in the dowel, but be careful. Then stretch one more length of graphite fibers on the outside of the gunwale, and 
cover the whole works with one last layer of six inch fiberglass tape. The graphite fibers and the six inch tape only need to cover the portion of the gunwwale that is four layers (of balsa wood) 


Se Se ene ee 


Finishing the interior parts of the hull is much the same as it is for a plywood hull. You can make the interior parts (the parts that correspond to full size patterns) out of plywood, but I prefer to 
use more balsa wood. Use the full size patterns to cut slabs of balsa wood sheet material to shape. Use Special T and Kick It accelerator to piece together scraps of sheet balsawood when making 
these parts. Once the parts that correspond to the full size patterns have been roughly assembled from balsawood scraps and super glue, and once these parts have been marked and trimmed to 
shape with the help of the patterns, any outside, exposed edges must be identified and “capped” with super glue and 1/2” x 1/4" strips of fir or mahogany. Then fiberglass both sides of the balsa 
wood with ten ounce fabric. Then proceed as if the balsa wood were slabs were plywood. Cutting, fitting, and gluing instructions for balsa wood interior parts are the same as for plywood parts 


Sand and paint the boat, 
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The Beavertail isn't new. I've built it many times. But I copied the step-by-step instructions over from the Honky Dory Plans. I've been through the instructions 

eee several times now, editing the text so it makes sense for this design, but there might still be glitches left in the discussion. If you notice anything that doesn't make 
sense, please let me know. The photo dimensions are correct. 
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oe These plans include drawings, various tool and material lists, full sized pattems, and written instructions for plywood-fiberglass construction. Plywood-fiberglass 
construction is quick, easy, and well suited for the beginning boat builder. At approximately 275Ibs. for a 15’ boat, plywood-fiberglass boats weigh a little less than 
aluminum or "all-fiberglass boats.” Note too that stitch and glue boats are not particularly cheap. You might be able to buy a used ClackaCraft for the material cost. Don't 
build this boat if cost is you main motivation. Build this boat if you want a better-looking, lighter, stiffer, faster and generally superior boat, and also if you like building things. 


Fiberglassing is essential in the construction of the ribless boat since the glass fabric and epoxy resin give the boat structural strength as well as a tough and durable finish, Epoxy resin is used for 
all the gluing in the boat as well as for fiberglassing. Polyester resin, which is used in the construction of “all-fiberglass” boats, is not suitable for wood- fiberglass construction because polyester 
resin does not adhere well to wood. There are a number of epoxy resin systems on the market that are suitable for boat building, but these instructions assume the use of Gougeon Brother's 
WEST SYSTEM epoxy products. Read through the entire text of these instructions before beginning any work. 


Tonce built five boats in 30 days flat, working with one full-time employee. But I can't build a single boat any faster due to gluing fiberglass hardening times. A friend of mine--an MSU art 
teacher~built a boat from my plans that was perfect. It was prettier than any I ever built myself. It took him 6 months, working intermittant evenings and weekends. 


Sandy Pittendrigh 
118 Erik Bozeman, Mt. 59715 
sandy @montana-riverboats.com 


centerline length- 





-Approximately 250-275 Ibs. 





three persons, 1000 Ibs. 


The curved line formed by the junction of the side and the bottom of the boat. 


A thirty inch piece of hardwood, triangular in its cross-section, that joins the two side panels at the front of the boat 


The wedge-shaped piece of plywood that joins the two side panels at the stern end of the boat. 


The temporary form on which the hull of the boat is built. The strongback consists of five trapezoid-shaped stations that conform to the shape of the boat, These trapezoidal stations are made 
from 1'"x6" pine boards or chipboard. 


A length of 1"x6" pine board that forms one side of a trapezoidal strongback station. Each trapezoidal strongback station consists of four cords the top cord, the bottom cord, and two matching 
side cords, 


The top edge of the side of the boat. 


‘The distance across the gunwales at the widest part of the boat. 


‘The hardening process of resin and hardener. As resin begins to harden, it is said to "kick." 


‘You will need a hand saw, and either a portable power circular saw (skillsaw) or a power saber saw. A table saw is handy, but not absolutely necessary. You will also need a minimum of eight C- 
clamps for installing wooden gunwales. These c-clamps must have a minimum throat depth of two inches and a minimum opening of three inches. The more C-clamps you have, the better. Most 
rental shops rent C-clamps. I use up to 30 C-clamps per side, when constructing laminated gunwales. Other necessary tools include a power drill and assorted bits (including a phillips head screw 
driver bit), an orbital sander, flat wood rasp, paint scraper, bevel square, spirit level, hacksaw, a smooth faced hammer, and a sharp block plane. A sharp block plane is a key tool. Keeping it sharp 
is essential. Buy a carborundum water stone or a fine India oil stone and hone the blade frequently. A small abrasive wheel in an electric drill can be used to re-grind a plane blade if repeated 
honing has rounded off the cutting edge of the blade. You will also need several sheets of 50, 80 and 100 grit silicon carbide floor surfacing paper, and a few sheets of 180 grit aluminum oxide 
paper. Rental shops that rent floor surfacing equipment also sell silicon carbide floor surfacing paper. 

If you want to build a boat it helps to have a table saw. The table saw isn't a requirement, but it does make it easier to do good work, especially when making gunwales and seat parts. 


For those who don't have a table saw and who don't want to buy one, you can make one, with a piece of chipboard and an old skillsaw: 








bolt the skillsaw to one side of the chipboard. Hold the trigger down semi-permanently with a nylon strap-tie (you tum the saw on and off by plugging it in to a live receptacle). Then plunge the 
blade through the chipboard, turn the chipboard over, put it on saw horses and then use clamps and a straight edge to make an adjustable guide parallel to the blade. 


It takes a little longer (than a real table saw) to set up each new cut, but it does cut with a staight even line--does just what you need for cutting gunwales out of 1x10 stock or for what ever else. 


NOTE: full-length plywood has become impossible to find. You will 
have to buy standard-sized panels and do your own 
scarfing, which is time consuming but not hard. 


If you do find full length plywood, don't buy it unless it has a single 
scarf joint approximately in the middle of the sheet, where there is the least 
bending pressure. 


2 sheets 4'x8'x1/4" AA fir marine plywood or Smm marine mahog: 
2 sheets 4'x8'x3/8" AA fir marine plywood for the bottom (or 1/2") 

Tse 3/8...but your choice has a lot to do with the water you float: fast shallow water 
with lots of rocks? Then choose 1/2” 





y (please read the Plywood-README page!) 


4.1"'x2"x16' fir oak or ash for gunwales (or shorter lengths scarfed together) 
8 1"x6"x16' #2 pine boards for the strongback 

2 sheets 3/8" CDX plywood for strongback corner gussets 

1 Ibs 5/8” drywall screws 1 Ibs 1-1/4" drywall screws 

50’ 1"x4" mahogany, oak, fir, or ash for seat frames and other interior parts 


in Port Townsend Washinton is a good source for marine plywood. 
http: www.edensaw.com/ 


in Baltimore Maryland is also a good source for marine plywood. Harbor sales has a wide variety of ply woods in stock, and they will crate and ship small plywood orders anywhere. The address 
and phone number for the Harbor Sales Co. is 


Harbor Sales 1-800-345-1712 1400 Russel St. Baltimore Maryland 21230 


WEST SYSTEM Technical Manual 

5 gallons #105 resin 

1 gallon #205 hardener 

1 pair mini pumps 

1 gallon #850 WEST SYSTEM solvent 
1 bag #403 microfibers 

1 bag #406 colodial silica 

1 bag #407 micro balloons 

1 bag #423 graphite powder 

1 roll 6” fiberglass tape 

120 linear feet of 50" 6-10 ounce fabric, if you want to use fabric type for everything. 


Else you might want to use 3.50z or 4oz fabric on the sides, and 6-10oz everywhere else 


If so, you'll need 33' of 50” wide 4oz fabric, enough to cover boths sides of 4 x 8 x 1/4 panel once. Then you'll only need about 90) of the heavier stuff. 
120 total of 50” wide is enough fabric for seat tops, locker covers, etc, plus one thickness inside and out on the side panels, plus two layers on the inside of the bottom panel and three layers on 
the outside of the bottom panel. 


If you want to figure the fabric as tightly as possible, look at it this way: you'll need two times 16' by 4 wide for side panels, inside and out. That's 32 feet, but you need to add a foot for cutting 
error. Figure 12' long for bottom panel. 3 layers out and 2 inside is 5(12}=60' You'll still need fabric for covering front and back decks, gussets, seat pocket bottoms, etc. But you can get some of 
that from waste cutouts at the bottom panel comers. Talk to Larry at Raka if you're looking for sale-price bargains. 


And remember, saving money is not the reason to build your own boat. If your primary motivation is saving money, buy a used plastic or aluminum boat. 
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Introduction 
ee Ifyou find words sentances or paragraphs in the text of these instructions that don't make sense, please send me email to me and tell me about it. I do 
‘README, rely on subscribers to help keep the instructions up to date and coherent. Use the contact email page at http://montana-riverboats.com? 
oe Jayout=contactus 
Materials Notes 
sien Before you do anything you need to make a large work table by placing 4 extra-straight 16° 2x4s over saw horses. Then you screw (drywall screws) 
sates tt mee Se particle board to the 2x4s. Now you've got a table to work on. My shop has a wooden floor so I sometimes skip the work table step and simply put 
Scale Model Making visqueen flat on the floor. And work over that. My back always complains before I'm done however. 
‘New Hull Designs and Full sized 
models First you scarf two 4x8 (probably 1/4” inch) plywood panels together to make a single 4x16’ panel (that's an approx length, detailed instructions come 
Scarfing Plywood later). And then you cut the 4x16’ panel diagonally down the middle to make the two side panels. Then you scarf two more sheets to make a bottom 


Stitching in stitch and elve construction 
Plascore Bottoms 


panel 
Then you put visqueen over the work table and fiberglass the panels. Only pre-fiberglass the inside surface of these panels. I typically use 3.502 or 


Rockerreducing Background 4oz fabric for the side panels and 10cz fabric for the bottom panel. But fiberglass is versitile stuff. More layers of light fabric is roughly equivalent to 
Guinale choices fewer layers of heavier fabric. Then you layout the side panels with pencil marks at the right places (where they fasten temporary rib-like trapezoid- 
Repair Manval shaped formers) 

oe soe) Ua Then you cut out or make a few trapezoid shapes (from chip board or 1x6” boards). These trapezoids are essentially temporary boat ribs. Then you 
Sieaiake toe: screw the side panels to the temporary ribs. Then you pull the front of the side panels together and screw them to the stem. Then you add the transom 
Side Panel Layout at the rear (still no bottom panel) and voila: it starts to look a lot like an (upside down) boat 

Seat pars diagrams ' 

iceman Then you straighten up the boat (before adding the bottom panel). Then you add the bottom panel, fiberglass the outside, flip the boat over, fiberglass 


Stations or Temporary Trepezoid shaped 
rib-like formers 


Part One 


Part Two Working with WEST 
SYSTEM Materials 


Part Three: Actually Building the 
Plywood-Fiberglass Boat 


Part Four; Roll over the boat 
Building-Parts 
Table of Contents 


the inside, add gunwales, add seats, paint the boat and then go fishing. The instructions that follow have detailed discussions for each of the above 
steps. But it’s important to get a big picture idea of the overall process before diving into it 


Here is 4x16’ foot table suitable for panel assembly, made with hand selected 2x4s, 3/4" inch particle board and sawhorses. 


On top ofa table like this you can spread visqueen just prior to glue-up steps. If you have a flat wooden floor in the shop you can work there. But if 
you are working over a slab it's a good idea to make something like this. 





Here is a large plywood panel on to of visqueen, on top of that table, during scarfing, where two or more smaller panels are glued end-to-end to make one large one. 





‘Two finished side panels and a bottom panel. Ther side panels are plywood. The bottom panel here is 3/4” inch Plascore. These were cut for a boat larger than the Beavertail. But panels are 
panels at this stage 








Now pre-glassed on one side only. 





Attach side panels to forming stations. AKA temporary ribs. Fasten at the stem. If one panel side is pre-glassed I usually put it to the inside 





Here pre-glassed one side only panels were put on the outside. This photo, however, is a Beavertail, which has less bend at the first forming station. I still recommend puting the pre-glassed face 
to the inside. 








Add Transom, 





This hull assembly has a transom twist that needs to be fixed before moving on. They all do. You just have to fix it first. Notice the centerlines drawn onto the tempory rib formers. Those 
centerlines were made when the formers were made. They extend from top to bottom. 





A masonite siding board can be attached underneath, screwed flush to the centerlines. In most cases this is enough to straigthen things up. In some cases--for a worse than usual transom twist~a 
wire can be connected between the stem and one comer of the transom (in addition to the masonite) to straighten it out. The hull assemble MUST be straight before laying the bottom panel down 
on top of the upside down boat, and tracing out the edges of the bottom. Cut the bottom to the line at a slight angle on the skill saw 








After straightening snap a line down the length of the middle of a 4x16’ foot bottom panel. Lay it down onto top of the straightened hull assembly so the centerline on the panel lines up with the 
centerlines on the rib formers. Weight the ends of the panel down with boxes of nails or paint cans. Trace a pencil line around the perimeter of the chine. Cut the bottom panel with an angle on 
the skill saw. Transfer the side angle from the boat to the skill saw with a bevel square. 


Now glue on the bottom panel, either by stitching or in this case by simply weighting it down onto edges of wet resin putty. 





Apply gunwales 





Ready for interior seat work 





‘Make some seat parts, here I am using 1/4" inch plywood glassed on both sides. These locker pieces do not attach to a frame of any sort. They are glued as is directly to the sides of the boat, as, 
per more detailed instructions in Part] through Partd. 








Here a temporary plywood box made from plywood scraps helps position and center the side loacker parts, which are simply glued in place. Side lockers are not required. Many builders use 
simple seat rails mounted on gussets. The interior is up to you. I supply the most bare bones simple seat rail solution. Many builders elaborate at will 





Make some locker lids, This boat was relatively flat-bottomed, with an extra-wide transom so I could also use it for zooming around lakes with my 20hp outboard, It works for rivers and for 
lakes, But neither particularly well, for what it's worth. 





‘Make things as simple as you want. 








or as complex and fancy as you like it 
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10oz x 60" Fiberglass (6 yrd) 46.50 
Kevlar Felt (5 yrd) 115.00 
(Fiberglass TOTAL = $325.5) 


6 Gal Kit 288,00 6q¢ kit 93.00 
6 qtkit 93.00 
(EPOXY TOTAL = $474) 


Auto Body Paint 227.5 
Tax and Labor 94.05 
(PAINT TOTAL = $321.55) 


Saw Blades 46.85 
Clamps 40.00 

Random Orbit Sander 75.00 
Sawhorse 17.00 

Bevel Square 4.45 

Chalk Box 9.13 

(TOOLS TOTAL = $192.43) 


San Paper 48.26 

Wood Glue 6.3.0 
Razors 1.83 

Foam brushes/rollers 21.7 
Mixing Containers 10.2 
Dry Wall Screws 5.43 
Other screws 37.62 
Rope (for seats) 20.25 
Masking Tape 7.3.0 
Varnish 60.00 

Thinner 7.33 

Epoxy Pumps 12.00 
Spreaders 5.25 


(MISC TOTAL = $243.47) 





Costs 


If cost and saving money is your biggest concem buying a used boat is probalby best. Homemade stitch and glue construction is expensive for both 
time and materials. I build boats because I love boat building. And because I do get a faster, lighter more hotrod boat. 


Tm often asked: "how much does it cost to build a boat from scratch?” It's hard for me to keep track because I always have more than one project 
going on at once, with lots of material left over from who knows when. And most of all I only build for fun these days. So I do my best not to keep 
track of money. 


Mario La Giglia, however, posted the following Beavertail cost breakdown on the discussion Forum in July 2009. A Honky Dory project would 
probably cost an additional two hundred dollars or so. Notice too Mario spent almost $300 on automotive paint. You can cut that figure down 
significantly by using top-of- the-line oil based house paint. Don't buy cheap exterior paint for $30 a gallon. Get the best stuff they sell, perhaps for 
more like $45 per gallon. That's still a lot less than the $50 per quart you'll pay for automotive stuff. Big box home improvement stores no longer 
carry oil based exterior paint. You have to go to paint shop that caters to contractors to find it. 


Thave finally finished my Beavertail. I started on Thanksgiving weekend of 2008 and (almost) finished in June 2009. I saved all my reciepts and put 
together a detailed list of how much it cost, and exactly where what I spent all that money. As a caveat, I want to support what Sandy says about 
building a boat for the love of building things, and not for the cost. However, if you are an average middle class American like myself, the cost can 
greatly determine how fast your boat gets done. So, here is a spread sheet I put together. Take into consideration that this does not include oars, anchor 
system (because I have not purchased those items yet, and wont for awhile), or trailer. I also built my own trailer. Axle, tires, material (2x2 steel), 
paint and leaf springs came to about $700. 





TOTAL PRICE = $1,976.80 


White Oak 159.53 
Red Wood 30.00 
Fir 53.22 


Plywood 177.10 (2 x 1/4" Mhagony, 2 x 5/8" Mhagony) (WOOD TOTAL = $419.85) 


1002 x 6" Fiberglass Tape(50 yrd) 38.00, 
4oz x 50” Fiberglass (22 yrd) 126.00 


interesting to note high-end automotive paint is one of the biggest expenses. You can use latex house paint. I've done it. 





Paylag 
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Materials Notes 


Lworked with West System Epoxy products for years. They make good stuff and I have no complaints. But in recent years I have experimented with 
Raka resin. System III makes good resin and there are other sources too. I can't vouch for any of the rest, but those three sources are indeed reliable. 
Note too, if you do choose to work with West System, don't buy directly from West System. You will get a better price from one of their numerous 
retail outlets. Use a search engine to shop around 


Plywood is rapidly becoming the do-it-yourself boat builder's biggest problem. I relied on AA Marine fir for years. It was strong and cheap and I 
didn't care much what it looked like because I paint my hulls anyway (although I do like to leave gunwales, seats and trim bright finished). But good 
quality Marine Fir plywood is almost extinct now. What is sold as AA marine fire these days is usually lousy three ply stuff you cannot use with 
confidence. Hydrotek Meranti is the now the cheapest reliably good plywood. I don't have any sources listed here yet. I'll work on it. You can use 
Okoume and better yet Sepele too. But they're getting harder to find too. And Sepele is not cheap. 


See the Plascore-bottoms link in the Table of Contents. Plastic honeycomb core is what I use now for all bottom panels. 


Not too long ago the only practical way to mix two part epoxies was to measure the volumes. You could use marked, different sized containers to 
measure 2:1 or 5:1 resin to hardener ratios or you could buy pumps. I have a pair of $300 lever handle resin mixture pumps I used (and cleaned and 
refurbished again and again) for decades. 


Now it's a different era. For $20 - $30 USA dollars you can buy an accurate digital postal (or "kitchen”) scale. Raka 2:1 resin has a resin to hardener 
weight ratio of 43:100 


I put an empty yogurt container on top of the scale and then press the red button on my postal scale, which then zeros out a digital readout. I pour the 
needed amount of resin into the container and note the weight. Multiply that by weight by 43 and then put that much hardener into an other container. 
‘And then mix. 


Sometimes I add the resin weight to the hardener weight and then pour hardener right into the resin cup while watching the scale. I stop pouring 
hardener when the readout reaches the combined weight. You do have to go slowly if you go that route. It's all too easy to pour too much hardener 
into the resin. And then you have to start making guesses. 


‘West System hardener has the same density as their resin, which is mixed 5:1 or five parts resin to one part hardener. So you weigh it that way too. I 
don't use my pumps at all any more 


In 2018 I'm closing in on 70 years old. When I was doing subcontract roofing in the late 1970s everybody still used cedar boards for fascia material. I 
mostly did new construction back then but the few re-roof jobs I got almost always included putting on new cedar fascia boards at the edges of the 


roof. That was good because I needed work. But it sure is a pain the butt for someone who'd rather not hassle with scaffolding. 


It was a real leap forward in the '80s when Trex synthetic fascia board started showing up in the lumber yards. It lasts forever. It's heavy and hard to cut but it doesn't soak up moisture. 


And it's the best stuff going for edging on boat locker openings, at least if you don't make molded all-fiberglass everything. If you want to cut it on a table saw and glue it to a boat, for finishing 
off the edges of exposed Plascore or for making raised locker lids, or for making screw-to cleats on the bottom of the boat for semi-removable seats or standing braces--don't use wood 


The "Encapsulated wood” epoxy’ fiberglass idea is in some cases over-rated. It works sort of but moisture ALWAYS finds its way in eventually. But Trex isn't wood. And Trex doesn't soak up 
moisture. Plastic honeycomb core makes the best bottom panels and Trex (or something like it, pethaps synthetic decking boards) makes the best fastening cleats, locker lid edges and raised 


opening edges. 


Thaven't tried the even newer (last 20 years) synthetic decking boards they sell now. I'll have to buy a few. 
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Stitch and glue history 
Table of Contents 

The following started off as an email conversation between Roger Fletcher and me. Roger suggested tuming it into a web page and that seemed like a 
README good idea. So here it is: 
Costs 
Materials Notes I started off building framed boats in 1979. My first boat was built from plans I bought from an ad in the back of Field and Stream, from a guy in 
Stitch and gloe history Fernwood Washington. My buddy's all called that boat Sandy's Lead Sled. It was so flat bottomed you couldn't keep the transom out of the water, so it 
pice was impossible to slow down. The next few boats I built were inspired by Keith Steele's great boats. The handling and performance of my boats got 

siees better over time, but I was dissappointed when I saw what happened to fir plywood that had paint or varnish on it. I didn't know about oiling 

Sotle Mosel Saiee, mahogany plywood then. I read something about "Instant Boats " by Dynamite Payson and a light went on. "I can build driftboats that way" I said to 
New Hull Designs and Full sized myself. 
models 7 
Scarfing Plywood Imade a boat with temporary and removable ribs. I duct taped small pieces of visqueen to the temporary rib-chine comers, so they wouldn't stick to 


Stitching insitch and give constrection the glue. And I eliminated the inside chine strip. 


aren Then I tumed the boat over (still with no bottom on it). I straighted up the form (sides attached to temporary ribs) and layed the square bottom panel 


Nee eee eae over top, traced out the sides and then cut it out, and then attached it. 

‘Gunwale choices 

Repair Manval used bailing wire and epoxy putty to stitch the sides to the bottom panel. I removed the bailing wire with a soldering iron (to heat the wire, so it 
Building the Hooky Dory pulled from the glue) 

eatin Nis Then I removed the temporary ribs and fiberglassed the inside. I added gunwales and seats and voila: I had a lighter boat. There were no ribs. 

Side Panel Layout 

Seat parts diagrams Ir was "encased in fiberglass, so the fir plywood didn't split and crack. The fiberglass was a thin, transparent layer so it still looked like a wooden 
Full see patheeos boat. The term stitch-and-glue wasn't happening then, so I called them ‘ribless boats.’ 


Stations or Temporary Tepezoid shaped! This technique can be applied to any framed dory. You can start with plans for a framed dory and apply those techniques instead. Take your pick. It's a 
= construction technique decision. There is no framed boat that cannot be built as stitch and glue. The layout and sizing dimensions for the permanent 


on ribs of a framed boat simply become temporary formers on a stitch and glue setup. 

Past Two Working with WEST 

SYSTEM Materials In 1986 I was feeling frustrated by the sizing constraints of 4x8 plywood. I read about balsa core sandwich layups for racing sailboats. Balsa could be 
Part Three: Actually Building the pieced together to form any size panel. So I made a balsa-core boat (the Beavertail) that had a 56" bottom. Balsa turned out to be a good-news bad- 
Plywood-Fiberglass Boat news idea. Balsa core does build a very light weight boat, but you do have to fix fiberglass cuts almost right away, because balsa core does soak up 
Part Four: Roll over the boat water and fiberglass does get nicked. So balsa core turned out to be less than perfect, but wide bottomed boats tumed out to be a revelation. Wide 
Building-Partd bottomed boats float in shallower water and they are a lot more stable. 

Table of Contents ‘Then it dawned on me that 48” plywood wasn't a design constraint after all. If you can scarf plywood to make it longer you can scarf it to make it 


wider. Epoxy is handy, but the old resorcinol glues they used in the 1950s can be used for scarfing too. 


People just weren't doing it. 16 and 17 foot boats still had 48” bottoms. I was the first one I know of--in 1986--to build a 15’ boat with an extra-wide bottom. Now others are starting to build that 
way too. Jason Cajun's beautiful boats are all wide like that, and Jason is at the top of his trade. Design-wise, wider is the future for Driftboats. For fishing boats I like less rocker too. That part 
isn't new. Rogue River boats have been built with a curved chine~to reduce rocker--for half a century. Wide boats with minimal-rocker are where it's at for fishing boats. 


‘Narrow Tails The early Oregon boats where all designed for passengers up front, with no one behind the rower. The boats in Roger Fletcher's wonderful book all reflect that. Not only are there no 
seats in back, those boats are all a bit narrower in the tail too. But starting in the early 1980s fly fishing became popular, and you do have to put a guy behind the rower to make it possible for two 
fly fishermen to cast at the same time. 


The early Oregon boats just don't work well that way. If you put a passenger in the back of a Keith Steele boat you tum a highly-tuned hotrod into a half-sunken water melon. Boats like that drop 
down at the transom and rear up in front like a pregnant whale. If you want to fish a rear passenger you have to make structural changes. The MRB Beavertail is dead symmetrical on the bottom: 
the rear end is as wide as the front. The Beavertail’s seats are set a bit further forward too. Shifting the weight forward, combined with a wider, more bouyant tail allows the boat to trim properly 
with a rear-seated fisherman. 


Front seating is a better setup for big water-there is no doubt about that. Front seating compacts the payload closer to the center of the boat-closer to the boat's center of gravity. But if you are 
going to have a rear passenger at all, then you need a boat designed to work that way. 





Even now, some 30 years since the beginning of the fly fishing change, most boats (aluminum, glass, wood, etc) are still narrower in the tail even though they don't get used the way that design 
wanted. 


That's almost everything I know about driftboats. The only missing historical addition I can think of (for do-it-yourselfers) is the recent substitution of polyethelene honeycomb-core for plywood 
‘to make the bottom (thank you Jason). But that's a subject for another page, on another day. 
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Framed to Stitch and Glue 


Converting "framed boat” blueprints to stitch and glue There are lots of dory plans out there. Roger Fletcher's book (poke around at 
[riverstouch.com]) has numerous hull-dimension sets, but they are all plans for boats meant to be built as a framed boat, with bare plywood and 
wooden ribs. 


But you can build any of those boats as stitch and glue instead. To do that, for every permanent, trapezoid-shaped rib defined in the framed boat plans, 
make that shape with throw-away scraps instead. You can use anything: 1x6 pine, chipboard, 1/2" or thicker plywood, what ever you have. Also, if 
the plan set also wants you to "knotch” the chine corner of each rib-shaped trepezoid, in order to make room for a long angled "chine strip" forget that 
step. Do not cut knotches into the chine comers of your temporary ribs and do not bother to make a chine strip of any kind. 


Now proceed as per your framed boat plans, at least during the beginning stages. Cut and layout the side panels. Make the stem and transom. 
‘Temporarily attach the side panels to your temporary ribs at the proper layout locations on the side panels. One way to do this is to use two drywall 
screws on each side, for each rib, where one drywall screw goes through the side panel (from the outside) and into the rib, down near the chine. Do 
the same thing again, at each rib, on each side, but this time higher up, driving a screw through the side panel and into the rib a the top edge, at a 
location that will later on get covered over by the gunwale. 


‘Now attach the stem and transom. You might want to do this temporarily at least once, with screws but not with glue. At this point you should have 
what looks a lot like a boat hull, but it has no bottom. And remember too this hull is now upside down. Now make a bottom panel (with plywood or 
honeycomb core) that is as wide and long as it needs to be, perhaps this will be a 4’ x 16' panel 


Now straighten the hull. This is a critical step. If you are experienced and clever enough to figure out how to do this, fine. Else you might have to buy 
a Montana Riverboats Login for 25 bucks, or perhaps the equivalent instructions from Jason Cajune, etc. 


Lay the bottom panel on top of the "upside down hull” and weight it down at the ends. Trace out the edges--where the bottom panel meets the chine. 
‘Now cut the bottom panel to that line. Now proceed to use nylon strap ties or wire and epoxy resin to glue everything together. This post is not meant 
to detail every step. It is meant to be a high-level summary of the process that gives you a mental picture about how it all works. 


For many experienced boat builders, the above (and a framed boat plan set from Roger Fletcher or some other such source) is all you need. Some of 
you will get the idea, but will still need more details. If so you can get "stitch and glue” details from a variety of sources. My 25 buck logins are one 
such source. But they are aren't the only source. Any framed boat can be built as stitch and glue 


The stitch and glue process is more time consuming and more expensive. But you will end up with a far stronger boat, that is also a bit lighter. The 
weight difference is relatively small. But the strength difference is huge. For instance, if you ever swamp and sink a framed boat and get it pinned on 
a submerged boulder, that framed boat will almost certainly come apart. Stitch and glue boats are far more likely to survive. 
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Scale Model Making 
Are models worth much? Yes. At least if you are trying to design a completely new hull shape. You bet. 


Tused to make dory models with formica, which bends well without distorting. But the lumber yards don't have formica scraps any more. You have to 
order a 12' foot piece to get any at all. 1/6th scale is handy, where an 18° foot boat is a 36” inch model. 


Here I used a plastic "For Sale” sign. But they only come 24” inches wide so I had to use an odd scale, to make 18" feet become a 24” inch model. 


Ifyou are painstakingly fastidious with measurements and cutting a good looking model can get you fairly close to full size working dimensions. But 
they'll still be too far off to actually build with. I usually start with a plastic model and then jump to a full size model, made with plywood side panels 
and adjustable rib like formers. Then I fiddle with widths and side angles until it looks right. And then glass it up 


3D software like FreeShip may replace the plastic model step. I'll find time for that soon. This model tells me 30 degrees side flare with a straight line 
chine makes waaay too much rocker. 


If you warp the side panels a bit by having wide flare in the middle and less side flare at the ends, and if you dish out the chine some so the chine edge 
is a curve instead of a striaght line, and (if you possibly) widen the transom a bit too, you can reduce rocker as much as you want. Dishing out the 
chine a lot does (unfortunately) mean you have to make a separate side panel for each side, at least if you want more than 20” inches of side panel 
height at the oar locks. Keeping width in the middle for as far out as possible, in both directions, and then bending in sharply as close to the ends as 
possible also helps reduce rocker. 


The final gnat's ass dimensions still have to come from adjusting and experimenting with a full size model. I like making these small scale models as 
a first step. It’s fun. But I still end up disappointed about how much they tell me. A full size (adjustable everything) model, on the other hand, tells you 
exactly what you want to know 


This model was made with a plastic sign, marking pen, calculator, foam board ribs and a hot melt glue gun. And a some packing tape at the ends 





Next step. Ok 


I took the model above, which has lots of side flare and a straight line chine, and therefore too much rocker, out to the shop. There I slowly ground off the bottom of the model until I got a rocker 
profile I liked. The next step after this one is to take the model apart and examine the shape of the resulting side panel, and its chine edge. And then scale that up to real dimensions. And then and 
only then cut the real side panels 





The next step after grinding it to shape is to take the model apart and lay the side panel flat. And then to examine the shape of the resulting, post-grinding chine edge. The above model does now 
flatten out the middle, leaving all the rocker out at the ends, with a slightly more gradual rocker profile at the upstream end. This is a scale model of a 17’ foot boat (18' foot side panels) whose 
bottom widths are close to symmetrical either side of the middle..... just as wide 4’ feet back from the middle as 4’ feet to the front of the middle. But the rocker profile is doctored. Significantly. 








In the side panel piece above, after taking the model apart temporarily there should be layout pencil lines. Measure down from the gunwale edge to the curved chine at each layout location to 
determine an approximate measurement at each layout location. Write those measurements down. Ina later step, when you are working with a full size model you can use those measurements to 
set up the proper chine dish, on the full size panel. 


Now put the model together again. 


The photo below shows a view of the model from above, so you could see the rib-like formers. I used a fixed width and fixed side angle rib in the middle rib. That isn't necessary. But | did it that 
way, All other forming ribs are foam core trapezoid shapes that spline in the middle, and are held together with paper clamps. 





Play withs widths and side flare as needed to get an approximate shape, as you like it. To change side flare you will need to make new 1/8" foam board forming ribs. But that isn't hard. Or 
expensive. 


So now, after repeated adjustments and building and re-building the model you can now measure everything up as accurately as you can, and then multiply each measurement by 6 to get the full 
size dimensions. Now you can make a full size model with plywood, 1x6 scraps or chip board for the ribs and perhaps AC constrution plywood for the side panels. Or even with more expensive 
Meranti Hydrotech, which would be the final finished side panels 

The dimentions you got by scaling up from the model will only be approximate. You will attach the newly made full size panels to adjustable ribs, as described in the New Hull Designs section. 


proximate, You will attach the newly made full size panels to adjustable ribs, as described in the New Hull Designs section. 
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New Hull Designs and Full sized models 


Rendered ‘There are basically two ways to build a stitch-and-glue boat. If you know the dimensions in advance you can pre-cut the bottom panel as well as the 

README side panels. And then stitch it all loosely together, including stem and transom, and then throw in a few cross-gunwale stretcher bars and boom. You 

Costs have a boat. 

Materials Notes 

Stitch and glo history But to do that you do need to know all the gnat's ass dimensions before you even start. How do you get those dimensions in the first place? Boat 

SiS raapn design software works well for some people. But I don't like it. I particularly don't like the $1000 I'd have to spend to get Rhino. Auto-cad costs even 
more, while cheaper boat design software is so cumbersome to work with I won't use it. 

‘Scale Model Making 

‘New Holl Designs and Full sized like to design new boats by working with full-size models. If you make a minimal number of decisions up front--about side panel dimensions--you 

models can put hinged-at-the-comers and splined-in-the-middle adjustable ribs between the side panels. And then fiddle with widths and side angles until you 

Scarfing Plywood get what you want. That's what I have always done, since the first boat (of my own design). The photo below comes from a rib set I made close to 30 


Stitching in stitch and glue construction Years ago. I still have them and I still use them. 


Side Panel Layout 
Seat parts diagrams 
Full size patterns 


Stations or Temporary Trepezoid shaped 
ib-like formers 
ae Even so I always felt I had to predetermine the chine shape as a first step. Was it going to be a straight line chine, or would I dish it out in order to 
ee ae reduce rocker? And if so, how much? And what would be the shape the dished out chine? Other than that one gnarly up-front decision, everything 
ree acne at else after that could be adjusted and re-adjusted to get what I wanted. The constant visual feedback from working with a full-size mock up is 
irreplaceable. 





Part Three: Actually Building the 
Plywood-Fibergiass Boat 

Part Four: Roll over the boat Iteventually occurred to me you don't even have to make that chine-shape decision in advance anymore. If you make two side panels that are 3-4" 
Building Partd inches taller than they need to be, you can attach the adjustable ribs to the side panels so they are flush to a chalk line 3-4" up from the chine edges of 
the side panels. It’s also important to attach those adjustable rib formers at regularly spaced intervals. It doesn't matter exactly where you mark the 
layout lines as long as they are marked at regular, predictable and repeatable intervals from one end of the boat. Perhaps every 24" from the front end 
of the side panel. Square those layout marks upward from the chine, at a 90 degree right angle, all the way up to the gunwale edge. 


Table of Contents 


With adjustable rib-formers attached at marked layout locations, as described, with the bottom of each former attached 4” above the chine edge, you are now free to forget about rocker profile 
during the beginning stages of the design process. You can now concentrate entirely on getting width were you want it and side flare the way you like it. Shaping the bottom edge of the chine 
panels comes later. 


‘Most drift boat building manuals (including my own) suggest building the boat upside down. But this isn't necessary. In fact I worked out the design of my last boat right-side up. Once I finally 
got the hull shape looking right, I put a sheet of 1” foundation foam on the shop floor, next to the boat, and then rolled the whole assembly over (from right-side-up to upside-down) by myself, so 
it was then ready for the bottom panel installation. The soft foundation foam cushions the roll-over. The boat doesn't weigh much at that point anyway (still with no bottom panel attached) so 
rolling it over by yourself isn't hard. With a helper it's a snap. 


Software is fine, But nothing beats looking at a full-size model--positioned right-side up—that can be adjusted repeatedly until you get it right. Then, once you do get the shape right, you could 
make a marking jig of some kind (while the hull is still right-side-up) that would allow you to approximate a dashed line along the bottom edge, that gives you the rocker profile you want. 


‘Measure and write down the trapezoid dimensions of each rib former, numbering the stations from 1 to N. Then take the side panels off the adjustable formers. Use a long 3/4 x 3/4 inch straight- 
grained fir stick to mark a smooth line connecting the dots on the dashed rocker-profile line. Cut one side panel. Use that side panel as a template for the other. That way you know both chine 
profiles are identical. Now you put it all back together one more time and roll it over. Then you lay a long square bottom panel over the upside-down hull and scribe the edges, where the bottom 
panel meets the chine. Cut the bottom panel to that line. Stitch and glue it all together, as per standard stitch and glue techniques. Now you have a custom-designed and hand-made hull. Designed 
by yourself. 





This way the only thing you have to decide in advance is the side panel length. From that point on anything is adjustable. You get to play with a full-size boat model, in a way that allows you to 
adjust and re-adjust and re-do everything until you get exactly what you want. 


Eventually you look at a hull shape and you just can't keep yourself from smiling. That's the point you know you're ready to mix up some glue. 
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Scarfing Plywood 
Table of Contents 

Full length plywood has become impossible to find. Even if you can find it the price of the plywood is high, and so is the shipping. It's better to buy 
‘README, plywood in 4x$ foot sheets and do the scarfing yourself. To make a single length out of two shorter pieces, you make two slanting beveled edges at 
Coats ‘one end of both sheets. Then you spread glue over the joint and clamp it together. This reduces the overall length of the two sheets by approx 1-1/2" 
“Materials Notes This is OK. Later on in the plans, when Irefer to 4x16 plywood, [really mean 4x15'x10-3/4" ....it's not much of a difference, and 4x16 is easier to 
Stitch and give hisory say (and write). Note too that AA marine plywood sometimes comes a little longer than §' In that case, you might well end up with a full 16' It 
DP aes eS doesn't really matter. Ina later step, when you layout the side plywood for temporary rib stations, start the layout for both side pieces from the same 

end: front or back end, take your pick. Just make sure you don't start measuring from the front on one side and then from the back end on the other 
‘Scale Model Making ‘ade. 
New Holl Designs and Full sized 
models ‘West System sells the above tool at many of its retail outlets. Instructions come with the tool. I bought one of these scarfers nearly 20 years ago, and 
Scarfing Plywood still use it today. The literature that comes with this tool claims it will successfully scarf plywood to 3/8” thick (approx 9mm in Okoume). But it 


Stitching in stitch and elve construction 
Plascore Bottoms 


works fine for 1/2" too. To scarf 1/2" plywood, use a new, full-diameter 7-1/4” blade (not sharpened down to a smaller diamter) and then be prepared 
to sand or hand plane a small ridge of wood approximately 1/2. surface ply thick, where the saw blade doesnt quite make it through the panel. 
(These plans don't call for using 1/2" plywood anyway. I just added that for perspective) 


Rocker-reducing Background 

Goawale choices After making any such scarf cut, build up a long flat working surface with 3 or 4 extra-straight 16' 2x4’s layed over saw horses. Then put scrap 

Repair Manual plywood or chip board over the 2x4’s and then cover the chipboard. Then make the scarf cuts. Then put the panels aside temporarily. Then cover the 

Boldin the Honky Dory chipboard with visqueen. Then lay the gluing panels on top of the visqueen. Wet the scarf joint with unthickened resin. Then mix up some standard 

Seno gluing putty with resin and micro-fibers and cover the face-up side of the joint. Press the panels together and align one 16’ edge with a string line 

Saaae Then drive drywall screws right through the still wet scarf joint, down into the scrap chip board below the visqueen. Back the screws out 4-8 hours 
2 later. That's it! You now have full length plywood 

Seat parts diagrams 

Fol size pattems Ok, now we need to talk about plywood and what to buy. The materials list (in part-one) lists 2 4x8x1/4" panels as needed to make the sides (or two 


Stations or Temporary Trepezoid shaped 
rib-like formers 


4x8x6mm okoume, or two 4x8xSmm sapele...sapele is stronger, so the thinner panel is ok). To make the side panel, you follow the above scarfing 
instructions to make one 4x16 panel. To do this, you make a pair of matching scarf joints at the ends of two 4x8 panels and glue the two together, end- 
to-end. 


Part One 

Ree Tee Meany ve ESE To make the bottom panel takes a little more explaining. The Beavertail is wide boat. I's 56” wide in the middle, which is (obviously) wider than a 

Bud Tens: aR Raab te standard 4x8 panel. Why? The extra width is a godsend when rowing. The Beavertail is extra-stable. Fishermen can walk around in the boat, change 

eee ends and even st a litte off-center in the boat without problem. The Beavertal breaks big waves like an arctic ice breaker, and yet it holds very well 

Seeger oy and it tums on a dime. The wide bottom makes it one of the best all-purpous fishing boats ever built. Building it does require a few extra hours of 
oe elbow grease. 

Meck For a long time, for each boat, I would buy two 5x10 panels I got from Harbor Sales in Baltimore or from Edensaw in Port Townsend Washington. 


(links are on the boatlinks html page). The extra plywood left over after gluing the two 5x10s together went into seats and dry storage lockers, so 
nothing was wasted. This is still a good way to build, but 5x10 is hard to find now, and it is getting very expensive. 





Another approach is to limit the high cost of 5’ wide plywood to one sheet of 5x8: IE you can build the bottom panel from one 5x8 and one 4x8. Edensaw usually has 5x8 panels in stock. To build 
this way, you scarf both 5' ends of a 5x8 sheet. Then you split the 4x8 into two 4x4 pieces, and scarf one 4 edge onto the center of each end of the 5x8. 





Finally Given the current cost of 5x10 plywood, the smartest way to build the Beavertail bottom is from three sheets of 4x8. Two full size sheets are scarfed together to make a 4x16. Lay this 
over top of a recently completed strongback and trace a pencil line around the edges, at the ends, where the panel is wider than the boat. Cut the comers off, with a skill saw set to 25 degrees. 
Now you have a bottom panel that fits nicely everywhere except the middle of the boat, where there is a long skinny, double pie shaped piece missing from each side, approximately 4” wide at its 
widest, tapering to a point at both ends, approximately 60" long. Clamp a straight edge on the bottom panel, on each side, so you can make a standard, sharply slanted scarf cut on each side, 
where the new pie shaped piece will go. Rip two full length pieces off the remaining 4x8 x 3/8 bottom piece you still have, that are 6” wide. Measure and cut those to the right length (approx 
60"). Scarf one edge of each 6" x 60" piece and glue those onto the sides of the main bottom panel. Now you can lay that back over top of the form, scribe one more time, and you now have an 
ultra-strong bottom panel, ready to install. 





This scarfing jig can be purchased from West System. After drilling appropriate holes in the bottom of the saw plate it is bolted onto the saw. 





This home made jig 1s a rectangle of 3/4” chip board with a 2x4 screwed and glued the the long edges of the rectangle. where one such 2x+ 1s slightly angled on the table saw before assembly. 






An 8:1 scarf in 1/4” inch plywood makes an angled surface approximat: 
through 1/2” inch plywood. But that’s OK. You can cut almost all the way 
use and 8" inch blade (and saw) for my scarfing jig. 


= === 
se 


2” inches long in 1/4” inch plywood. A 7-1/4” inch blade will cut through 1/4” inch plywood but not all the way 
‘through, break the plywood (it will only miss by about 1/8” inch) and clean the resulting nubbin up with a block plane. I 











Here (below) a home made scarfing jig (bolted to an 8” worm drive saw) glides against a straight edge temporarily clamped to the end of the panel that needs to be scarfed. After cutting slowly 
and steadily with a freshly sharpened blade the joint can be used as is. But it can also be smoothed up a bit with a razor sharp hand plane, running the blade of the plane at a slight angle to grain 
of the scarf cut. 


This is a 7-1/4" worm drive bolted down through the foot plate onto a home made scarfing jig. I have since replaced that 7-1/4” inch worm drive with an 8" inch saw. Adjust the angle on the top 
2x4 so you get the longest angle that still cuts through 1/4” inch plywood. A 7-1/4" inch saw at that angle will not cut all the way through 1/2” inch plywood but that's OK. You can clean up the 
nubbin left after the cut with a sharp block plane. 
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Stitching in stitch and glue construction 


The basic stitching idea is simple. You can glue the edges of large panels together with epoxy putty and stitching which holds the two panel edges 
together long enough for the resin to harden. Typically both mating surfaces are "wet out” with not-thickened epoxy resin. Then a second batch of 
epoxy is mixed with thickening agents to make "resin putty” with a yogurt or peanut butter consistency. The resin putty is applied to the matching 
surfaces and then some sort of stitching is used to hold the assembly together. 


Most stitching is done with wire, which can be bailing wire, re-rod construction wire or even large diameter #9 wire. When it comes time to remove 
the stitching--after the resin putty has hardened, wire can be heated with a torch or soldering gun if needed, prior to cutting and pulling the wire out, 
pethaps with electricians line pliers. 


Regardless wire or nylon snap ties a hole has to be drilled in each panel prior to stitching, so the stitching can pull the two panels tightly together at 
each stitching point. 


In plywood or honeycomb core panel construction for dories the main role for the stitching is to pull the side panels tightly up to the bottom panel, 
thereby forming the chine edge. Stitching can be useful in a variety of other situations too but it's primary role is to make the chine edge of the boat 
where the bottom meets the sides, 


Many stitch and glue manuals show how-to-do-it photos with a dozen or even eighteen or more stitches on each side of the boat, along each chine 
edge. 


Tusually stitch no more than three times on any chine edge, somewhere near the ends of the chine area on each side and again somewhere near the 
middle. On each side. Those six stitches insure the alignment of the bottom with the two side panels, For the rest of the chine edge (the boat is upside 
down at this point, so the bottom panel is the highest point of the assembly) I use boxes of nails paint cans and power tools to weight the bottom panel 
down, so it presses down hard onto the chine edges of the side panels 





Here a honeycomb core bottom panel is glued down onto the chine edges of the side panels (over a plywood plug or form that sets the shape) without stitching, using only weight. 





Here a honeycomb core bottom panel is glued down onto plywood 1/4" inch side panels with weight only 
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Plascore Bottoms 


Table of Conten 
a Itis possible to build any stitch and glue drift boat with a plywood bottom. I used to use 3/8” AA Marine fir, glassed with 4 layers outside and 3 layers 

‘README, inside. Many more have used 1/2” plywood (or its mahogany equivalent measured in mm) 

Costs 

Materials Notes But polyethelene honeycomb core sheets are available now, with brand names like Plascore and Nidacore. I only use honeycomb core now; It's better 

Saeed gies hooey stuff. If you ding the fiberglass skin in a plywood bottom you have to patch it right away. If not, you risk saturating the plywood with moisture 

vee fe Stas ne tee If you ding the fiberglass skin over a honeycomb core bottom you can usually wait until the end of the season before patching. And it is lighter too. 

Scale Model Making ‘You will have to add some additional fiberglass. 

New Hill Designs and Full sized 

models Two layers of 100z glass on the bottom, end to end, with an additional two more layers sandwiched between the full-length layers, in the middle 

Scarfing Plywood impact area are a minimum. And two end-to-end layers (of 100z or perhaps 602) on the inside, with perhaps one an additional shorter layer (pethaps & 





Stitching in stitch and glue coustrection feet long) sandwiched between the two end to end layers, centered on the impact area (inside), are a minimum. In this case I recommend more glass 
on the outside, largely for abrasion reasons. More glass on the inside is what you need to protect against implosion from big impacts, Still. Three 


Be layers inside is usually OK. 

Rocker seducing Backgroond 

Gurnrale choices The photos below show Plascore joined together with primitive dovetails in one case and box joints in the other. Ido neither anymore. Now Tuse a 
Beet haeoil biscuit joiner on square panel edges. The biscuit joints may not add any real strength but they do insure the panels align properly. I do putty a small 


amount ot wet resin putty between the joints are assembly time. But only a small amount. That resin creates a mechanical lock of sorts. I haven't done 


Building the Honky Dory z 
any real tests. Ijust do it. But it is important not to use much resin putty. You do NOT want any squeezeouts 


Stem Take one: 
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Call the 800 number for Plascore and/or Nidacore and ask for a delivered price on 3/4” panels that include "a resin barrier." The salesman will know what that means. You can get honeycomb 
core in various widths (4', 5’ etc) in any length. So, if you get a 5’ x 16’ panel you don't have to join it. Shipping is more expensive for large panels however. So I usually get 4’ x 8 sheets and join 
them together with glue. Once joined, you can then treat the resulting panel just like plywood. 


Joining Honey Comb Core Placore is not scarfed. You simply cut 8” x 8" inter-locking blocks into the joining edges....square on the sides or (if you want) dove-tailed. Then place the panels over 
visqueen, over a large flat surface (pethaps chip board over long 2x4s over saw horses). Wet out and putty the edges. Try to minimize putty squeezeout to almost nothing. Subsequent glassing 
steps will provide the real strength at the joints, 


Push the panels together. Cover the joints with a strip of visqueen. Cover the visqueen strip on top with a strip of plywood. Drive drywall screws through the plywood, through the honeycomb 
core, into the chip board table below, in order to line the edges up vertically and to hold everything firmly together while the resin-putty sets 


That's it. From that point on you can think of the honeycomb core panel as funny-looking plywood. 
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Rocker-reducing Background 


Til skip the "What is the ideal rocker profile” question. For now let's just say boats can have too much and/or too little rocker. It’s important for hull 
designers to know what the issues are and how to work with them. 


The early Oregon driftboats were all designed around 4x8 plywood. To make side panels they scarfed two sheets together to make an (almost) 4x16’ 
foot panel and then cut the side panels from that panel 


The bottom chine edge was usually left as is, with a straight line from end to end. That pattern holds true for most molded fiberglass boats because 
they all start off as a plywood plug, from which a mold ts made. 


There are some important historical exceptions to that pattern. Rogue River boats were meant to carry weight down the river so it was important to 
reduce rocker in the middle of the boat. Rogue River boats have a flatter profile than their McKenzie River "banana boat" cousins. Rogue River boats 
accomplished that rocker reduction by making a curved rather than straight line chine on the side panels. 


A straight chine edge on the side panels creates a lot of rocker. Think of it this way: if you stand a side panel up on its edge, the straight chine is flat 
and flush to shop floor. If you tilt that panel out sideways (like that side of the boat) and then bend the ends in (they way the ends would bend in order 
to attach to a stem and transom) then the ends of the side panel rise up from the floor as you bend in the ends of the tilted panel. That's where the 
rocker comes from. 


There are three ways to reduce rocker in dory that I'm aware of, 


1) Make the middle of the boat relatively flat, with most of the needed rocker out at the ends rather than in the middle. If the width of the boat has 
parallel or nearly parallel chines (same side to side bottom width for perhaps the middle 4’ feet of the bottom) that profile reduces rocker considerably. 


2) Make the chine edge a long curved line instead of stright, with the high point of the curve centered in the middle of the boat, under the point were 
the oarlocks will go in a later step. 


3) You can further reduce rocker at the upstream end of the boat by widening the transom. 


Dishing out the chine edge 





[i tne J soe 





Montana Riverboats 


[ity ike 400 | share Pella Home - Boat Plans - Boats Forum - Contact us - Search - Flies 


..(home)/Beavertail/beavertail-online-plans/Ebook 


Gunwale choices 





Table of Contents 
ae “Theie:aice Gat lox) fave wond iniag be six ganwale tockiagaes 
README 
Costs Til list them here from easiest to hardest. 1 and 2 below are about equal difficulty-wise. 
Materials Notes 
Sra pasties: 1) oarlock block on the inside. 
Framed to Stitch and Gine Make a hardwood oarlock block, perhaps with a brass liner, that is tapered to the inside a bit, so it looks a little like a wedge...maybe 2-1/2" thick by 
Scale Model Making 2-1/2" high by 4-1/2" long. Fasten it temporarily to the top inside edge. Or (like Bob Lind, make it longer, so you can have two holes 6” apart...in the 
New Hill Designs and Full sized Beavertail this is to accomodate 2 people or 3) Cut two inwales that fit the oarlock block at one end and fit to the stem and transom at the other ends. 
maodels Make a full-length outwale. Scarf some 1x2 stack together first if you have to. Fasten it all up (with glue). Don't use any spacers. 
Scarfing Plywood 
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Part One 

Past Two Working with WEST 2) open spacers with oarlock on the outside 

SYSTEM Materials 

Part Three: Actually Building the Make a full length inwale. Your oarlocks will go on the outside. Make a flat oarlock block 2-1/2" high by 1-1/8" thick by 4" long. Mount it 
Plywood-Fiberglass Boat temporarily to the top outside edge. Make a full length inwale. This can be a bit tricky because you have to fit both ends. So start with it a tad long 
Part Four: Roll over the boat and then wittle down teh ends, until the inwale drops into place, fitting well at both ends. Make a full-length outwale. Let it be long and run wild at 
Building Part the ends for now: Make some flat spacers same width as oarlock block, but only as high as the outwale, so only the oarlock block sticks down below 


the outwale. Temporarily mount one of these spacers on regular intervals, out in both directions from the oarlock block, maybe 12-14" apart, Make 
two tapered spacers. To make those, cut some stock about 18" - 24” long, same height as outwale and 1-1/8" thick. Now taper that piece so it goes 
from a point at one end to full thickness at the other end. Mount the tapered spacers, on the top outside edge, like the oarlock block and all the other 
flat spacers. but put the tapered spacers at the ends of the boat, or maybe 18” or so in from the ends. It doesn't matter. Put the outwale on to of the 


Table of Contents 


spacers, 


Clamp it up, Drill holes and install stainless bolts, washers and nylock nuts. 





3) solid gunwales 


This is a more complex technique. This is the only photo I have right now: It doesn't show this technique well, but it's better than nothing. This technique is described in detail in the plans. It's 
basically one long spacer on the outside, tapered to a point at both ends, with a bunch of shallow saw kerfs cut into the inside edge of the spacer, so it can bend to the shape of the boat. The 
oarlock holes bore right into that double-tapered spacer. You can buy brass oarlock liners. I like to use 1” pve pipe, which can be glued into the spacer... and replaced when needed. I sand the 
outide of the 1" pve pipe. The outside diameter is 7/8,” so that's what I bore into the spacer. The inside diameter is about 9/16” and you need 5/8", so you have to bore the inside of the pve with a 
5/8" twist drill. The only problem with that is cost: a 5/8" twist drill is about 30 bucks. So maybe it's better to buy brass inserts, pethaps from Jason, or Northwest River Supply or a half a dozen 
other suppliers 








9) Ae 


I've been talking, here on the forum periodically, about laminated’ gunwales. That's currently my favorite technique, but it's a tricky, advanced technique that hasn't made its way into my online 
plans yet. Laminated gunwales are made from random-length 1/4” thick strips. They're glued and clamped together in place, on the boat. You need a lot clamps to make this work. I don't have a 
good photo for this yet. I need to take one. ....trouble is I'm remodeling a kitchen right now. And as soon as that's done the backhoe comes and Ill start work on a new 24x26" shop in my back 
yard. I may not do any new boat building before the end of the summer. I don't have a good photo of a laminated gunwale. 


5) Ledge Top 


This final technique uses a lamintated gunwale on the outside, with a curved 3/8" plywood ledge glued screwed and glassed down over top. The curved edge provides extra-stiffness, so you could 
build with pedestal seats (stitch and glue boats usually rely on a side-to-side rower's seat for absolute stiffness). The ledge also provides aa safe place (underneath) to hang rods. 
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Repair Manual 
Table of Contents 

Chine patchin; 
README ae 
Costs Stitch and glue construction has many advantages. It's lighter and stronger at the same time. That's a hard combination to beat. Still not convinced? 
Materials Notes Let's throw in more durable. Another way of saying that is "less maintenance.” Now you're talking. But that isn't to say there aren't drawbacks too. 
Stitch and give history 

Libre Stitch and glue construction is more expensive, for both labor and materials. In addition to expense, you do have to worry about moisture penetration. 

erase Ta Set wis ae Stitch and glue boats constist of plywood covered with fiberglass. If that fiberglass skin gets punctured (usually at the chine) then moisture can and 
Bcale Mode! Making. ‘will penetrate into the plywood, if the punctured fiberglass skin is left unpatched for too long. If you build your own boat, occcasional chine patching 
New Hull Designs and Full sized is no big deal. But chine patching does make a plywood bottom (skinned with epoxy fiberglass) unsuitable as a consumer product. Most boat owners 
models who want to buy a finished boat don't know how to patch a dinged chine, and they wouldn't do it even if they knew how. 
Scarfing Plywood 


Stitching in stitch and elve construction 
Plascore Bottoms 


Jason Cajune (http:/montanaboatbuilders.com) has solved that problem by building stitch and glue wood fiberglass boats that don't have a 
wood fiberglass bottom. Jason is a smart guy. I don't know the details of Jason's layup, and I wouldn't say exactly what it is even if I did know. But I 
do know Jason builds his boat bottoms with polyethelene honeycomb core skinned with glass fabric and kevlar, with Line-x polyurthane truck bed 


reer rests Eeeoeet liner applied (by the Line-x dealer) on the outside bottom. That's a pretty bullet proof bottom. 

Gunwale choices 

Ropeir Baoual If you do build with a plywood fiberglass bottom (know matter who you get the plans or kit from) you should consider paying your local Line-x 
Building the Honky Dory dealer to skin the outside bottom with truck bed liner. If you do that, you've still got a bullet proof, maintenance free bottom. 

Sree zeke 008, Tve never done it. It's hard to teach an old dog new tricks. And Line-x does add some considerable weight. I like the lightest possible boat. And I 

Side Panel Layout know how to patch a chine. I've been building wood fiberglass stitch and sew boats since 1981. I do a few hours of chine patching every fall. And I've 
Seat pars diagrams got two boats in my driveway right now that are both over 20 years old, that look great. I'm happy to keep on patching. If I do get a bad ding, halfway 
Full ee pattern through the season, Imake a temporary patch and then redo it the right way during the winter. Gives me something to do besides fly tying and 


Stations or Temporary Trepezoid shaped 
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computer programming during winter. Here's how I do it: 


1) temporary patches. If] badly ding a chine during the season (which I seldom do anymore, now that I don't guide all summer anymore) I take a day 


pies off from floating. I cut the edges of the split fiberglass with a sheetrock knife, if needed, to expose at least an 1/8” slit in the glass, instead of a hairline 
Psa ba WEST fracture. If it's a really bad ding, I grind it out a little. Then I dry the spot out with a heat gun (a hair dryer or a bathroom heater works fine too). I do 

that in the morning, wait 'till evening and patch it up in the evening. I'm ready to go again the next morning. To make the patch I soak the slit glass 
Part Three: Actually Building the with warm epoxy resin. Then I trowel in some resin thickened with microballoons (refer to the MRB online boat building instructions if you need 
LON Se ce ad more detail than that), and then I put a small patch of glass fabric over the slit, wet the fabric and then cover the patch with a small (maybe 3" x 3") 
Part Four: Roll over the boat patch of heavy visqueen. Then I use duct tape to secure one edge of the visqueen to the side of the boat. Then I pull the visqueen tight and duct tape 
Boiling Partd the other edge. That's a final patch for minor dings. The visqueen keeps the resin from dripping out before it hardens, and it makes an automatically 
eer smooth finish surface. All you have to do is pull the visqueen the following morning and go fishing. 


Later that fall, if the patch doesn't look right, you can grind that spot out a little wider, and do the same thing all over again, this time going a little 
slower and working a little more carefully. 


For major dings, the process is still the same. You just might have to use more visqueen. There is an isrigation diversion on the lower Big Hole, below the the right channel at Pennington Bridge, 
that has about a 3! vertical drop in the late season, when the water is low. I've rowed right over top of that damn dam many times. But I missed it once, and fell 3’ straight down onto a water 
melon sized boulder. I hit so hard I broke the rower's seat and tweaked my back. The chine had a soft spot about 3” in diameter. I made a temporary patch, like that, a few days later. Worked just 
fine. 





The only time you have to do more work than that is when you get lazy and don't make the patch right away. If you let the ding go unpatched all season long, moisture will migrate into the 
plywood, and then you might end up grinding out 12” or more of the chine. That's a real pain in the rear end. But it still isn't all that bad, when you get right down to it. If the plywood is soaking 
‘wet, and turning black, you have to grind off the glass and wait until it's dry. That might take a week, if you've really been lazy. Once it's dry, soak the plywood with unthickened resin (assume 
the boat is upside down). Trowel on some resin thickened with microballoons. Patch with one layer of 3” fiberglass tape, and another layer with 6” tape. Now cut some rectangles of visqueen 
about 6" x 6”. Foreach rectangle, fasten one edge securely to the boat with duct tape. Stretch the visqeen tight and tape off the other edge. Now lay on another square of visqueen, so it overlaps 
the last one by 3" or so, as if you were applying ridge shingles to the top of a roof. Continue left to right (or visa versa) until you've covered the patch. Now you're done. That's how I do chine 
patching. If you do it right away (within a day or two of the ding) you seldom (if ever) need more than than 2 or 3” patch. If you get lazy and let the water soak in, you might have to patch a foot 
or two, That's why wood fiberglass bottoms don't work for people who buy boats. If you're a boat builder however, it isn'ta big deal. 


If you don't want to do chine patching, then cover your boat bottom with Line-x or Rhino truck bed liner. Line-x does seem to be the better choice, by the way. But that's hearsay. I've never 
actually used it. 


Repairing boats on river! 


Ifyou take a hard-chined boat on a multi-day down river expedition, anywhere from Desolation Canyon on the Green River in Utah or perhaps the Yampa River through Dinosaur National Park 
or especially the Grand Canyon on the Colorado you should be prepared to fix your boat on the river. If you aren't prepared you might be in for some serious trouble 


Rafts get punctured and dories get smacked. A capable patching kit can be put together with a few quarts of resin, some fiberglass fabric and a small roll of fiberglass tape, plus a few yogurt 
containers and popsicle sticks for mixing resin. And some 60 grit sand paper. 


‘You don't have to to the world's best work. You just have to get home. My good friend Jeremy Christensen smacked a small hole in his decked Beavertail on this trip. He tipped it up on some 
oars. Spent an extra day in camp and fixed his boat. Well enough to get home anyway. Once home he ground off his patch and did a better job. Working inside a heated shop. 





Here's a Grand Canyon on-the-river patch job. In progress. 
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Building the Beavertail 


The pages above provided background material on dory building designing and repairing in the general case. The pages that follow from here provide 
specific instructions diagrams and dimensions for building the Montana Riverboats Honk Dory 


The photo above is Jeremy Christensen rowing Larry Hedrick’s decked, stretched out Beavertail. Larry built at least two Honky Dories as per the 
plans. For this third boat he added two feet in the middle and decked the boat, in order to transform it into a Grand Canyon dory. My plans don’t 
support decked versions. Not yet anyway. Larry figured it all out on his own, 


I've rowed that boat. It is a fine boat. Decked boats are the future I think. I'm building a decked boat now with an 18" foot rather than 16" foot 
gunwale. I'll do my best to rig it so it can also be used for day trip fly fishing. I like the idea of standing or sitting from almost two feet higher up. 
And fishing 


An Aside about decked boats: 


My boat--that I'm working on now--will be a lot like a much bigger Montana Riverboats Dayak, with a pointed front end 
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oe ‘The 3 - 1/2" side of this triangle (the stem) faces to the inside of the boat. 
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Costs, 23/8" 
‘Materials Notes 
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Framed to Stiteh and Glue 

Scale Mode! Making 


‘New Hull Designs and Full sized 

models 31/2" 

Scarfing Plywood 

Stitching in stitch and glue construction 

Plascore Bottoens The diagram below is the same stem with a knotch made by adding 1/4” inch to front as shown. 
Rocker-reducing Background 


Gumwvale choices a 

ee 1 to 1-1/4 

Boilding the Honky Dory 

Stem Take one: 

Side Panel Layout ‘ifae 
Seat parts disgrams 

Foil size patterns 

Stations or Temporary Trepezoid shaped 


rib-like formers 





Part One 
Past Two Working with WEST Stem take three is no stem at all. It is perfectly acceptable to have no stem at all. With stitch and glue construction you can use wire or nylon strap ties 
SYSTEM Materials to pull the matching downstreaa ends of the panels together around a thick wet bead of epoxy putty. Then smooth the resulting squeezeout with a 
Part Three: Actually Building the physicians tongue depressor (or with any home made tool). A wooden stem is convenient during assembly but not in any way required. 
Plywood-Fiberglass Boat 
Part Four: Roll over the boat 
Building Parts 
Table of Contents al 
3 
a 
50 degrees 
For transon sides 
tnd botton 
e 
Transom 


Use this diagram as a layout template, to get a suggested shape for the rear transom. Extend the sides of this diagram upwards as needed to fit the rear cut on the side panels, as you made them. 
Stitches ... the photo below shows an example of stitching done with #9 wire. If you stitch at all you can use bailing wire or nylon strap ties. 
Stitching Stitching is optional. You can simply wet out and putty up the matching surfaces and weight the bottom panel down. 


I like to make 4 stitches only, two on each side at each end of the boat in order to guarantee alignment, and then to use weight for everything else. 





Here's an example of a (Plascore) bottom panel gluing down onto the side panels with weight only--without stitches of any kind. 





When I actually do stitching I usually use nylon strap ties. But wire like this works fine too. With honeycomb core bottoms I don't actually stitch anything anymore. You could do stitching. But it 
isn't necessary, You can lay the bottom panel down on top of the upside-down-hull and and then glue it all up and then weight it down with boxes of clamps, can of paint, car batteries, etc. I don't 
necessarily recommend that. I just mention is as an altemative. Knowing you can do something in numerous ways sometimes makes things click a little better, 
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Seat parts diagrams 
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ae Note: This page is primarily for displaying seat part diagrams. The seat building and installation process is described in greater detail in Part 4 
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The diagram above helps to define the compound angles formed at the ends of the pssenger's seat rail and the rower's seat rail, where those horizontal supports meet and fit the inside surface of 
the side panels. 


The seat rails are the horizontal boards mounted on gussets at one end, that fit flush to the side of the boat at the other end. The angles above can be printed out on an 8"x10" piece of paper on 
your home printer, or in bigger format at a place like Kinkos. Then lay the paper down on a piece of plywood so the reference line at image left is flush to the edge of the plywood. Then transfer 
the angles one-by-one onto a bevel square. And then mark the horizontal and vertical component of the front seat rail onto the end of a fir 1"x4" that is cut a good 6” inches too long. Cutting teh 
seat rails too long allows you to gradually wittle away at angled end until it fits properly. Cutting the seat ral off to finished length, so it is flush to the side of the corresponding seat gusset is the 
very last step 


‘Transfer the angles from bevel square to one end of the seat rail. Mark the angle well with a pencil. Cut the resulting compound angle as close as possible with a skill saw or or miter box. Or with 
ahand saw (if you have one!) 


Then continue to work the angle with a sharp block plane until the compound angle meets your pencil lines. Then hold it in place against the side of the boat to see if further block plane 
adustments are needed, 


Make the rower's seat from 1x4 boards. I like fir or mahogony. If you used the suggested side gussets (seat-gusset link at screen left) the rower's seat will end up approximately 40" long. But that 
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point, where the rails meet the side of the boat) 


The inside frame you sit on is 16” x 16". The rectangles left and right on the rower's seat frame get 1/4” plywood glued to the bottom to form tackle pockets. The top edge of the 16” frame 
sections, that form the left and right sides of the middle rectangle, have a series of 1/2” half holes on one inch centers (see seat-stile-blank link at screen left), that hold the rope sections in place) 


After the frame is made, cut to 2"x2" pieces to fit loosely inside the tacklel pockets, parallel to the side frames. Drill 3/8" holes down through the 2x2 pieces, one hole at each end, approx 3” in 
from the end, Those two holes will take a long 1/4” bolt and wing nut. After you weave the rope, the bolt wing nut and 2x2 can be tighted up to put tension on the rope (see the rowers-seat- 
photo,jpg link at screen lefi). Also drill one 9/16” hole 1” from one end of each 2x2. That hole will be used to thread the 1/2” rope. When the seat is assempbled, glued and finished (epoxy and 
varnish or paint) then you can weave the rope seat. Use 1/2" nylon rope. 


‘You'll need about 35' Buy at least 40’ of rope. Tie a knot in one end, Thread the rope through the 9/16” hole from the bottom up. Pull the rope tightly across the seat, so it rests into and onto the 
dished-out half circle on the top edge of the seat frame, across the seat. Then weave the rope undemeath the 2x2 on, back over top the rail and over to the other side. Continue weaving the rope 
until done. Thread the tag end through the final 9/16” hole in the other 2x? and knot it off Tighten up from below, using the wing nuts. 


Gluing-down-locker-lids 








Boat-interior 























Seat-positioning 


Here a temporary rectangular box is made out of plywood scraps so if fits tightly between the side lockers and placed over a center line, in order to help positon the parts during glue-up. 
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Rower’s seat-stile-blank 
The following is a bare bones simple rower's seat that works well in the Beavertail. It is a simple rectuangular frame with two tackle pockets left and right, with an open area in the middle, over 


which rope is stretched to form a seat. 
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Cut a board 7” inches wide by 16” iniches long, from fir or mahogony. Drill a series of 5/8" 
holes one inch on center, down the middle of the board. Put one such hole dead 

center on the board. Then layout left and right on one inch centers from there. 

That will guarantee the holes end at the same distance from each end the end of 

the 16” board. Then split the board right down the middle, from end to end, 

through the middle of the holes, using a table saw or skillsaw: Round off the 

top edges with a block plane and sand paper. The dished-out half-circle holes 

‘on the top edge this board will hold the ropes of the rope seat in a later 


step. 
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Costs NOTE! Waring in fact. These full-size patterns are for the Honky Dory not the Beavertail. However in each case they are close enough to what you 
Materials Notes need--and in each such a bit too big. So you can cut them out as per the following full-size patterns and then wittle them down a bit. Buta two dollar 
Stitch and gloe history pencil scribe (that looks like a compas) and gradually mark then and cut them until they fit the sides of the Beavertail instead of the Honky Dory. 
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Full size patterns 









Approx 17" 


FRONT SEAT GUSSET 





Approx 10" Approx 65 degree 
angle 


o1e3 6 3 12 


ONE FDOT SCALE 


Blow this drawing up at a copy franchise until the scale above 
is 12" inches long. That makes a full size front seat gusset 
pattern 
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Blow this drawing up with a copy machine (Kinkos etc) 
so the 12" scale is actually 12" inches long. Then you have 
full sized patterns. 
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Stations or Temporary Trepezoid shaped rib-like formers 


As per the writen instructions these trapezoid shapes are temporary. They are not permanent parts of the boat. They can be made from what ever 
scraps you have. You can use 3/4” inch particle board plywood or 1x6” pine boards. 


‘Make them with square edges at first and then round off the edges with a round-over bit on a router. They are attached to the side panels on the side 
panel layout lines, with drywall screws or with a finish nailer. 


Ifyou use a finish nailer itis best to cut two dozen or more 2"x2" plywood scraps first. Hold those scraps on the outside of the side panel (the hull is 
build upside down, with bottom up) so the finish nail shoots through the scrap, through the side panel and then into the center of the temporary rib- 
like former. 


Ifyou use drywall screws and if you plan a bright, natural wood finish make those temporary fastening points down low and up high~-near the chine 
and underneath where a gunwale strip will go in a later step. If you plan to paint the hull (pethaps still with bright finished seats and gunwales) it 
doesn't matter where you put the screw holes because those holes can be puttied up prior to priming and painting. 


Station one is closest to the downstream end of the boat. Station five is closest to the transom, 
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Part One 
Table of Contents 
se Stitch and Glue wood fiberglass construction—and/or honeycomb core 
README 
Costs This book, these plans include drawings, tool and material lists and written instructions for stitch- and-glue plywood-fiberglass construction. Stitch- 
Materials Notes and-Glue construction is well suited to the beginning boat builder. At approximately 275Ibs. for a finished 15’ boat, plywood-fiberglass boats weigh 
aches pte ny less than most aluminum or molded fiberglass boats. A fiberglass skin is an essential component of the ribless boat since the glass fabric and epoxy 
Sera ee resin give the boat structural strength as well as a tough and durable finish. Epoxy resin is used for all the gluing in the boat as well as for 
sae : fiberglassing. Polyester resin, which is used in the construction of “all- fiberglass" boats, is not suitable for wood- fiberglass construction because 
le Model Making 


polyester resin does not adhere well to wood. These instructions were originally written assuming the use of Gougeon Brother's excellent 
New Hull Designs and Full sized WEST_SYSTEM epoxy products. But many recent builders report equally excellent results (and attractive prices) using Raka products. Read through 




















models the entire text of these instructions before beginning any work. 

Scarfing Plywood 

Stitching in stiteh and construction 

ane Re Tonce built five boats in 30 days flat (with one employee). But I can't build a single boat any faster due to gluing fiberglass hardening times. A friend 
of mine—an MSU art teacher—built a boat from my plans that was perfect. It was prettier than any I ever built myself. It took him 6 months, working 

ackes seinen Uackataane by himself, working intermittant evenings and weekends. Many builders finish faster than that. Few, if any, do a better job. 

Gunwale choices 

‘Repair Manual 

eee eee center line length 

Stem Take one: gunwale length. 16” 

Side Panel Layout 

Seat parts diagrams bottom width- 

Full size pattems eee 75° 

Stations or Temporary Trepezoid shaped 

‘ib-like formers height at the oarlocks-—-24 

Part One 

Part Two Working with WEST finished weight-—-----230-300 Ibs 

SYSTEM Materials 

Part Three: Actually Building the capacity: ~-four persons, 1100 Ibs. 

Plywood-Fiberglass Boat 

ae ae Shatter: Stem: A thirty inch piece of hardwood, triangular in its cross-section, that joins the two side panels at the front of the boat. 

malic ero ‘Transom: The wedge-shaped piece of plywood that joins the two side panels at the stem end of the boat. 


Strongback: The temporary form on which the hull of the boat is built. The strongback consists of several trapezoid-shaped stations that conform to 
the shape of the boat. These trapezoidal stations are made from chipboard scraps or 1"x6" pine boards. 


Cord: A length of 1"x6” pine board that forms one side of a trapezoidal strongback station. Each trapezoidal strongback station consists of four cords the "top" cord, the bottom cord, and two 
matching side cords 


Gunwale: The "top" edge of the side of the boat. 
Beam: The distance across the gunwales at the widest part of the boat. 


Kick: The hardening process of resin and hardener. As resin begins to harden, itis said to "kick." 


Woodworking tools You will need a hand saw, and either a portable power circular saw (skillsaw) or a power saber saw. A table saw is handy, but not absolutely necessary. You will also need a 
minimum of eight C-clamps for installing wooden gunwales. These c-clamps must have a minimum throat depth of two inches and a minimum opening of three inches. The more C-clamps you 
have, the better. Most rental shops rent C-clamps. I use up to 24 C-clamps per side. Other necessary tools include a power drill and assorted bits (including a phillips head screw driver bit), an 
orbital sander, flat wood rasp, paint scraper, bevel square, spirit level, hacksaw, a smooth faced hammer, and a sharp block plane. A sharp block plane is a key tool. Keeping it sharp is essential. 
Buy a carborundum water stone or a fine India oil stone and hone the blade frequently. A small abrasive wheel in an electric drill can be used to re-grind a plane blade if repeated honing has 
rounded off the cutting edge of the blade. You will also need several sheets of 50, 80 and 100 grit silicon carbide floor surfacing paper, and a few sheets of 180 grit aluminum oxide paper. Rental 
shops that rent floor surfacing equipment also sell silicon carbide floor surfacing paper. 





If you want to build a boat it helps to have a table saw. The table saw isn't a requirement, but it does make it easier to do good work, especially when making gunwales and seat parts. For those 
who don't have a table saw and who don't want to buy one, you can make one, with a piece of chipboard and an old skillsaw [skill saw table saw] ...bolt the skillsaw to one side of the chipboard. 
Hold the trigger down semi- permanently with a nylon strap-tie (you tum the saw on and off by plugging it in to a live receptacle). Then plunge the blade through the chipboard, turn the 
chipboard over, put it on saw horses and then use clamps and a straight edge to make an adjustable guide parallel to the blade. It takes a little longer (than a real table saw) to set up each new cut, 
but it does cut with a staight even line--does just what you need for cutting gunwales out of 1x10 stock or for what ever else. Do be careful. Powertools are dangerous, 





Plywood, Wood and Hardware materials (Plywood-Fiberglass Construction) 
2 sheets 4'x8'x1/4" AA fir, marine plywood or 5mm marine mahogany 


3 sheets 4'x8'x3/8" AA fir, for the bottom and various seat parts. If you use 3/8” plywood you will need to add extra glass. Some builders prefer 1/2” plywood. You may want to use polyethylene 
honeycomb core for the bottom, instead of plywood. Read the Plascore Bottoms _page_before_deciding 


4 1'x2"x16' oak, ash. or fir boards for gunwales 
1"x6"x16' #2 pine boards for the strongback 

2 sheets 3/8" CDX plywood for strongback comer gussets 
1 Ibs 5/8" drywall screws 1 Ibs 1-1/4" drywall screws 

1 box 3" flat head 1/4", course thread bolts 


1 box 1/4" "nylock” nuts 1 box 1/4" flat washers 





1 box 1-3/4" ring shanked panel nails 


50! 1x4" mahogany, oak, fir, or ash for seat frames and other interior parts 


Gougeon Brothers Inc. 
Box 908 100 Patterson Ave. Bay City, Michigan 4877-0908 (989) 684-7286 
WEST SYSTEM Technical Manual 

5 gallons #105 resin 

1 gallon #205 hardener 

1 pair mini pumps 

1 gallon acetone 

1 bag #403 microfibers 

1 bag #406 colodial silica 

1 bag #407 micro balloons 

1 roll 6" fiberglass tape 


13 YD. 50" ten ounce fabric 20 YD. 60” ten ounce fabric or 165’ square feet of something like 38” inch wide fabric. If you use the more (usually cheaper and more readily available) 38” inch 
fabric for the bottom you can apply it in overlapping rows where each new row of fabric overlapps the last one by 2/3rds the width of the previous row. This will gradually build up a fiberglass 
bottom three layers thick. 


Tools Tools for applying WEST SYSTEM resin include a 1.5” or 2” bristle brush with a wooden handle, 1.5” to 6” putty or drywall knives, and foam paint rollers of various sizes. Clean your 
tools regularly with acetone. (Caution acetone is flammable). Keep the brush and the smaller putty knives in a can filled half- way with solvent, and keep a lid on the solvent can to keep the 
solvent from evaporating. Hardened epoxy can be bumed off putty knives with a propane torch. Use a wide, flat container such as a roller pan with a plastic liner or a plastic dishpan for mixing 
epoxy. A wide container dissipates the heat created by the reaction of the #105 resin with the #205 hardener. Heat can build up in a small container creating a chain reaction that will harden the 
resin in a matter of seconds. Overheated resin that is setting up fast does not penetrate or adhere well to wood. Whenever a chain reaction does occur immediately discard the overheated resin and 
start again, Use runer gloves at all times when handling epoxy resin. Epoxy resin is a skin irritant, and some people develop allergic skin reactions to it. You may also want to wear a good 
respirator with activated charcoal elements designed for organic vapors. Always wear a dust mask of some kind when grinding or sanding epoxy-fiberglass. Cheap, disposable vinyl or latex runer 
gloves are handy, but I prefer heavier, chemical resistant gloves that can be washed in solvent after each use and reused indefinitely. Chemical resistant gloves can be purchased at most janitorial 
supply houses. Black runer mason's gloves are almost as good. 


Follow the manufacturer's instructions for using WEST SYSTEM products, but also read the following supplementary information. For every gluing, filleting, or fiberglassing process, you will 
use WEST SYSTEM #105 resin mixed with #205 fast hardener. The ratio is 5 parts resin to 1 part hardener. WEST SYSTEM mini pump dispensers automatically measure the resin and hardener 
in the right proportion. One squirt of resin mixes with one squirt of hardener. The mixture of resin and hardener will be referred to as "resin" for the duration of these instructions, #105 resin is 
never used without its corresponding component of hardener, so it is now understood that the term "resin" will mean the proper mixture of resin and hardener. 


Unscrew the caps from the #105 resin and the #205 hardener and replace them with the corresponding mini-pumps. Hold a Dixie- cup or other small container under the hardener pump and push 
down repeatedly on the pump. Let the plunger rise up slowly by its own spring-loaded power. Once the pump stops spitting air and is completely primed the hardener collected in the Dixie cup 
can be retumed to the hardener can, Repeat this process for the resin pump, using a fresh Dixie cup. 


Always wet out both sides of any joints to be glued with resin as a first step. Usually one wet coat is enough, but for porous woods and end-grain, you may need a second coat. The wet-out 
surfaces should look wet. After wetting out the surfaces, mix a second batch of resin and thicken it with #403 microfibers until it is the consistency of sour cream or yogurt. Apply the thickened 
mixture to one side of the joint to be glued. Clamp the joint until the glue is hard. Hardening times vary considerably with temperature and humidity changes. Immediately clean up any squeeze- 
outs. 





Filleting is the rounding out of inside corners to reinforce the joint, and to produce a smoothly rounded comer prior to fiberglassing. Use a mixture of 60% #407 micro balloons, thirty percent 
#403 microfibers and ten percent #406 colodial silica for all puttying and filleting operations. (This mixture works well for me, but don't be afraid to do a little experimenting. Epoxy resin is 
strong, versatile stuff, and you can get satisfactory results from a variety of thickeners.) Wet out the area to be filled. Mix another batch of resin and thicken (with micro balloons, micro fibers and 
colodial silica) until the mixture is the consistency of thick peanut butter. Use a physician's tongue depressor (or cut a rounded tool from plywood) to apply and smooth the filleting. Apply the 
mix thickly in the area to be filled. Then smooth repeatedly with the depressor to form a smooth rounded shape. Press down hard on the filleting tool to squeeze out the excess putty as you form 
the fillet. Immediately clean up squeeze-outs with a putty knife. For puttying to fill up dings, use the same mix as for filleting. 


Fiberglass is a generalized term that refers to a wide assortment of woven fabrics that are layered and bonded together with various plastic resins. The best resin, in fact the only resin suitable for 
wood- fiberglass construction is epoxy resin because epoxy is the only resin that adheres well to wood. Fiberglass fabric is a woven laminate material that is made from glass fibers. In its raw 
form, fiberglass fabric is very soft and flexible, and looks a little like white canvas. When fiberglass fabric comes in contact with resin, the fabric tums transparent and loses its white color. 
Fiberglass fabric is easy to work with, and can be used for every fiberglassing step in the construction of this boat. Other laminate materials that work well with epoxy include Kevlar, graphite 
fibers, and polypropylene fabric. If you are familiar with these other laminate materials, feel free to use them in place of the standard fiberglass fabric specified in these instructions. 


In order to cover any piece of wood with a layer of fiberglass, start by rough- cutting the fiberglass fabric to the size needed, one to one and a half inches large on all sides. Wet out the wood 
surface with resin. To apply, pour the resin directly onto the wood surface and spread it with a four or six inch drywall trowel, or pour the resin into a roller tray and spread the resin over the 
wood with a foam roller. Lower the fabric onto the wet-out wood surface, and pull on the edges to get any wrinkles out of the fabric. A helper is particularly handy when lowering dry fiberglass 
fabric down onto a wet surface. Two or more workers can lower the fabric into place with a minimum of wrinkles. Use a plastic squeegee or a 6” metal trowel to smooth the fabric. Use the trowel 
to stretch and tension the fabric, stroking the trowel from the "center" out toward the edges. Once the wrinkles are gone, apply more resin and smooth evenly until the fabric becomes transparent 
and disappears. But be careful! It is important not to use too much resin. Too much resin will float the fabric on thick puddles of resin. This weakens the finished fiberglass laminate. Use just 
‘enough resin to make the fabric transparent. Trowel any excess resin off the fabric to leave the rough, penled texture of the fabric showing on the surface. Avoid slick, glassy puddles of resin on 
the surface of the fabric. Some glassy spots are inevitable, just try to keep them to a minimum. On the other hand, don't use so little resin that cloudy- white areas remain in the fabric. Use just 
‘enough resin tum the fabric transparent, but not enough to float the fabric over thick, glassy puddles. Once the first wet-out coat has saturated into the fabric, you can quit for the day and then 
proceed with subsequent finish coats at a later date. Or you can wait two or three hours for the resin to become tack free, but not necessarily fully cured, and proceed immediately with one or 
more finish coats of additional resin. If you let the first wet-out coat harden completely, you must sand off any hard lumps of resin before finish coating. If you choose to go ahead and finish coat 
as soon as the first wet-out coat becomes tack free, sanding is not necessary. Use one to three finish coats as needed to obscure the texture of the fabric and to produce as glossy and as smooth a 
finish as you choose. Spread finish coats with a four or six inch drywall trowel, and then immediately brush out the lines left by the edges of the trowel with a bristle brush. To smooth out trowel 
marks that have already begun to set up, it may become necessary to dampen the brush with acetone or WEST SYSTEM solvent. 





The last step in the boat building process is to cover the boat with an ultra 







et shield—in other words to paint the boat. Ordinary oil-based porch and deck paint is the cheapest alternative. 
Linear polyurethanes are the most durable and the most expensive. Any pigmented paint is a better ultra-violet shield than a clear finish. When a paint finish is planned, all layout lines, pencil 
marks, dings, and scratches can be left in place during the construction process with no effect on the finished appearance of the boat. If you want a clear, natural wood or stained finish, you will 
have to plan for it from the beginning. Your first choices will relate to the materials used in the gluing and filleting operations described below. Filleting is the filling of inside comers with a 
thickened resin mixture to reinforce, and to round out inside comers before fiberglassing. Al gluing and filleting operations involve the use of various thickening agents in addition to the resin 
that holds everything together. Many of these thickening agents are white or red in color, and they don't look very good under a clear finish. If you are planning a clear finish, use a mixture of fine 
sawdust, # 406 colloidal silica, and #403 microfibers as thickening agents for all gluing and filleting operations. If you want to stain any parts of the boat, use an alcohol based stain, such as 
Watco Five Minute stain, rather than oil based stains. Epoxy will not adhere to wood that has been stained with an oil based stain! Do the staining right away, before any assembly process or 
contact with resin. If you are planning a stain finish, pre-stain the sawdust you plan to use for any filleting or puttying before you mix it with resin. 





Overall sequence of events, plywood-fiberglass construction 


1) Build the strongback a. Strongback is fancy way of saying "temporary plywood or chipboard ribs” b. Note that the boat hull is built (on the strongback ) upside-down 
2) Cut and layout the plywood side panels 

3 ) Pre-fiberglass the side panels (pre fiberglass the inside surfaces only) 

4.) Mount the sides on the strongback 

5) Fasten the stem and the transom to the sides 

6.) Make, pre-fiberglass, and install the bottom (pre-fiberglass the inside surface only) 

7 ) Fiberglass the outside of the boat 

8) Rollover the boat 

9)) Install the gunwales and the temporary, cross gunwale braces 

10) Pull out the strongback stations and fillet the "inside chine comers” of the boat 11) Apply a second layer of ten ounce fabric to the inside bottom 
12) Make and install the interior parts, 


13) Paint the boat 
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Part Two Working with WEST SYSTEM Materials 


Table of Contents 
README Tools for applying WEST SYSTEM resin include a 1.5" or 2” bristle brush with a wooden handle, 1.5" to 6" putty or drywall knives, and foam paint 
Costs rollers of various sizes. Clean your tools regularly with WEST SYSTEM solvent or acetone. (Caution acetone is flammable). Keep the brush and the 
Materials Notes smaller putty knives in a can filled half-way with solvent, and keep a lid on the solvent can to keep the solvent from evaporating. Hardened epoxy can 
rae bbe burned off putty knives with a propane torch. Use a wide, flat container such as a roller pan with a plastic liner or a plastic dishpan for mixing 
y epoxy. A wide container dissipates the heat created by the reaction of the #105 resin with the #205 hardener. Heat can build up in a small container 

Framed to Stitch and Give creating a chain reaction that will harden the resin in a matter of seconds. Overheated resin that is setting up fast does not penetrate or adhere well to 
Scale Model Making wood. Whenever a chain reaction does occur immediately discard the overheated resin and start again. Use rubber gloves at all times when handling 
‘New Hull Designs and Full sized epoxy resin. Epoxy resin is a skin irritant, and some people develop allergic skin reactions to it. You may also want to wear a good respirator with 
models activated charcoal elements designed for organic vapors. Always wear a dust mask of some kind when grinding or sanding epoxy- fiberglass. Cheap, 
Scarfing Plywood disposable vinyl or latex rubber gloves are handy, but I prefer heavier, chemical resistant gloves that can be washed in solvent after each use and 
Stitching in stitch and glue constrection _TeuSed indefinitely. Chemical resistant gloves can be purchased at most janitorial supply houses. 
SESE Gluing, Filleting, and Fiberglassing Procedures 
Rocker-reducing Background 
Gommale choices Follow the manufacturer's instructions for using WEST SYSTEM products but also read the following supplementary information. For every gluing, 
Repair Manval filleting, or fiberglassing process, you will use WEST SYSTEM #105 resin mixed with #205 fast hardener. The ratio is 5 parts resin to 1 part 

putida hardener. WEST SYSTEM mini pump dispensers automatically measure the resin and hardener in the right proportion. One squirt of resin mixes with 
eae : ‘one squirt of hardener. The mixture of resin and hardener will be referred to as "resin" for the duration of these instructions. #105 resin is never used 
re, ea without its corresponding component of hardener, so it is now understood that the term "resin" will mean the proper mixture of resin and hardener. 

ayout 

Seat parts diagrams Priming the Pumps 
Full size patterns 





Unscrew the caps from the #105 resin and the #205 hardener and replace them with the corresponding mini-pumps. Hold a Dixie- cup or other small 
Stations or Temporary Trepezoid shaped — container under the hardener pump and push down repeatedly on the pump. Let the plunger rise up slow’ its own spring-loaded power. Once the 





oe oe pump stops spitting air and is completely primed the hardener collected in the Dixie cup can be retumed to the hardener can. Repeat this process for 

Part Oe the resin pump, using a fresh Dixie cup. Always mix the glue thoroughly. This is the number one most frequently encountered problem beginning 

RBS ce boat builders have. If you do not mix the resin well it may never harden properly. 

‘SYSTEM Materials 

Part Three: Actually Building the Gluing 

Plywood-Fiberglass Boat 

Part Four: Roll over the boat Always wet out both sides of any joints to be glued with resin as a first step. Usually one wet coat is enough, but for porous woods and end-grain, you 

Building Pants may need a second coat. The wet-out surfaces should look wet. After wetting out the surfaces, mix a second batch of resin and thicken it with #403 
microfibers until it is the consistency of sour cream or yogurt. Apply the thickened mixture to one side of the joint to be glued. Clamp the joint until 

Table of Contents the glue is hard. Hardening times vary considerably with temperature and humidity changes, Immediately clean up any squeeze-outs. 





Filleting and Puttying 


Filleting is the rounding out of inside comers to reinforce the joint, and to produce a smoothly rounded comer prior to fiberglassing. Use a mixture of 60% #407 micro balloons, thirty percent 
#403 microfibers and ten percent #406 colodial silica for all puttying and filleting operations. (This mixture works well for me, but don't be afraid to do a little experimenting. Epoxy resin is 
strong, versatile stuff, and you can get satisfactory results from a variety of thickeners.) Wet out the area to be filled. Mix another batch of resin and thicken (with micro balloons, micro fibers and 
colodial silica) until the mixture is the consistency of thick peanut butter. Use a physician's tongue depressor (or cut a rounded tool from plywood) to apply and smooth the filleting. Apply the 
mix thickly in the area to be filled. Then smooth repeatedly with the depressor to form a smooth rounded shape. Press down hard on the filleting tool to squeeze out the excess putty as you form 
the fillet. Immediately clean up squeeze-outs with a putty knife. For puttying to fill up dings, use the same mix as for filleting. 


Scarfing Plywood 


Full length plywood has become impossible to find. Even if you can find it the price of the plywood is high, and so is the shipping. It's better to buy plywood in 4x8 foot sheets and do the 
scarfing yourself. To make a single length out of two shorter pieces, you make two slanting beveled edges at one end of both sheets. Then you spread glue over the joint and clamp it together. 


Scarfing reduces the overall length of the two sheets by approx 1-1/2" This is OK. Side panel layouts are made from front to back. The transom ends up at the rear end of the panels, attached to 
back end of what the scarfing process gives you. Later on in the plans, when I refer to 4x16 plywood, I really mean 4x15'x10-3/4" ....it's not much of a difference, and 4x16 is easier to say (and 
write). 


Note too that AA marine plywood sometimes comes a little longer than 8’. In that case, you might well end up with a full 16’ It doesn't really matter. In a later step, when you layout the side 
plywood for temporary rib stations, start the layout for both side pieces from the same end: front or back end, take your pick. Just make sure you don't start measuring from the front on one side 
and then from the back end on the other side. 


878 Scarffor™ 





‘West System sells the above tool at many of its retail outlets. Instructions come with the tool. I bought one of these scarfers nearly 20 years ago, and still have it. But I do now prefer my own 
home made scarfing tool. The literature that comes with this tool claims (when used with a 7-1/4" circular saw blade) it will successfully scarf plywood to 3/8” thick (approx 9mm in Okoume) 
But it works fine for 1/2” too. To scarf 1/2” plywood, use a new, full-diameter 7-1/4” blade (not sharpened down to a smaller diamter) and then be prepared to sand or hand plane a small ridge of 
wood approximately 1/2 a surface ply thick, where the saw blade doesn't quite make it through the panel. (These plans don't call for using 1/2" plywood anyway, I just added that for perspective) 
After making any such scarf cut, build up a long flat working surface with 3 or 4 extra-straight 16’ 2x4's layed over saw horses. Then put scrap plywood or chip board over the 2x4’s and then 
cover the chipboard. Then make the scarf cuts. Then put the panels aside temporarily. Then cover the chipboard with visqueen. Then lay the gluing panels on top of the visqueen. Wet the scarf 
joint with unthickened resin. Then mix up some standard gluing putty with resin and micro-fibers and cover the face-up side of the joint. Press the panels together and align one 16’ edge with a 
string line. Then drive drywall screws right through the still wet scarf joint, down into the scrap chip board below the visqueen. Back the screws out 4-8 hours later. That's it! You now have full 
length plywood. Ok, now we need to talk about plywood and what to buy. The materials list (in part- one) lists 2 4x8x1/4” panels as needed to make the sides (or two 4x8x6mm okoume, or two 
4x8xSmum sapele...sapele is stronger, so the thinner panel is ok). To make the side panel, you follow the above scarfing instructions to make one 4x16 panel. To do this, you make a pair of 
matching scarf joints at the ends of two 4x8 panels and glue the two together, end-to-end. To make the bottom panel takes a little more explaining. 





The Beavertail is wide boat. It's 56” wide in the middle, which is (obviously) wider than a standard 4x8 panel. Why? The extra width is a godsend when rowing. The Beavertail is extra-stable. 
Fishermen can walk around in the boat, change ends and even sit a little off- center in the boat without problem. The Beavertail breaks big waves like an arctic ice breaker, and yet it holds very 
well and it tums on a dime. The wide bottom makes it one of the best all-purpous fishing boats ever built. Building it does require a few extra hours of elbow grease. For a long time, for each 
boat, I would buy two 5x10 panels I got from Harbor Sales in Baltimore or from Edensaw in Port Townsend Washington. (links are on the boatlinks html page). The extra plywood left over after 
gluing the two 5x10s together went into seats and dry storage lockers, so nothing was wasted. This is still a good way to build, but 5x10 is hard to find now, and it is getting very expensive. 
Another approach is to limit the high cost of 5’ wide plywood to one sheet of 5x8: IE you can build the bottom panel from one 5x8 and one 4x8. Edensaw usually has 5x8 panels in stock. To build 
this way, you scarf both 5' ends of a 5x8 sheet. Then you split the 4x8 into two 4x4 pieces, and scarf one 4 edge onto the center of each end of the 5x8. Finally Given the current cost of 5x10 
a aa i A ca a a a a 


Two fill size sheets are scarfed together to make a 4x16. Lay this over top of a recently completed strongback and trace a pencil line around the edges, at the ends, where the panel is wider than 
the boat. Cut the corners off, with a skill saw set to 25 degrees. Now you have a bottom panel that fits nicely everywhere except the middle of the boat, where there is a long skinny, double pie 
shaped piece missing from each side, approximately 4” wide at its widest, tapering to a point at both ends, approximately 60” long. Clamp a straight edge on the bottom panel, on each side, so 
you can make a standard, sharply slanted scarf cut on each side, where the new pie shaped piece will go. Rip two full length pieces off the remaining 4x8 x 3/8 bottom piece you still have, that 
are 6" wide. Measure and cut those to the right length (approx 60"). Scarf one edge of each 6" x 60" piece and glue those onto the sides of the main bottom panel. 


‘Now you can lay that back over top of the form, scribe one more time, and you now have an ultra-strong bottom panel, ready to install. 
FIBERGLASS 


Fiberglass is a generalized term that refers to a wide assortment of woven fabrics that are layered and bonded together with various plastic resins. The best resin, in fact the only resin suitable for 
wood- fiberglass construction is epoxy resin because epoxy is the only resin that adheres well to wood. Fiberglass fabric is a woven laminate material that is made from glass fibers. 


In its raw form, fiberglass fabric is very soft and flexible, and looks a little like white canvas. When fiberglass fabric comes in contact with resin, the fabric turns transparent and loses its white 
color. Fiberglass fabric is easy to work with, and can be used for every fiberglassing step in the construction of this boat. Other laminate materials that work well with epoxy include Kevlar, 
graphite fibers, and polypropylene fabric. If you are familiar with these other laminate materials, feel free to use them in place of the standard fiberglass fabric specified in these instructions. 


Working with resin and fiberglass fabric 


In order to cover any piece of wood with a layer of fiberglass, start by rough- cutting the fiberglass fabric to the size needed, one to one and a half inches large on all sides. Wet out the wood 
surface with resin. To apply, pour the resin directly onto the wood surface and spread it with a four or six inch drywall trowel, or pour the resin into a roller tray and spread the resin over the 
wood with a foam roller. Lower the fabric onto the wet-out wood surface, and pull on the edges to get any wrinkles out of the fabric. A helper is particularly handy when lowering dry fiberglass 
fabric down onto a wet surface 





Two or more workers can lower the fabric into place with a minimum of wrinkles. Use a plastic squeegee or a 6” metal trowel to smooth the fabric. Use the trowel to stretch and tension the 
fabric, stroking the trowel from the center out toward the edges. Once the wrinkles are gone, apply more resin and smooth evenly until the fabric becomes transparent and disappears. But be 
careful! It is important not to use too much resin. Too much resin will float the fabric on thick puddles of resin. This weakens the finished fiberglass laminate. Use just enough resin to make the 
fabric transparent. Trowel any excess resin off the fabric to leave the rough, pebbled texture of the fabric showing on the surface. Avoid slick, glassy puddles of resin on the surface of the fabric. 
Some glassy spots are inevitable, just try to keep them to a minimum. On the other hand, don't use so little resin that cloudy- white areas remain in the fabric. Use just enough resin turn the fabric 
transparent, but not enough to float the fabric over thick, glassy puddles. Once the first wet-out coat has saturated into the fabric, you can quit for the day and then proceed with subsequent finish 
coats at a later date. Or you can wait two or three hours for the resin to become tack free, but not necessarily fully cured, and proceed immediately with one or more finish coats of additional 
resin. If you let the first wet-out coat harden completely, you must sand off any hard lumps of resin before finish coating. If you choose to go ahead and finish coat as soon as the first wet-out coat 
becomes tack free, sanding is not necessary. Use one to three finish coats as needed to obscure the texture of the fabric and to produce as glossy and as smooth a finish as you choose. Spread 
finish coats with a four or six inch drywall trowel, and then immediately brush out the lines left by the edges of the trowel with a bristle brush. To smooth out trowel marks that have already 
begun to set up, it may become necessary to dampen the brush with acetone or WEST SYSTEM solvent. 





Paint Vs. Varnish 


The last step in the boat building process is to cover the boat with an ultra- violet shield--in other words to paint the boat. Ordinary oil-based porch and deck paint is the cheapest alternative. 
Linear polyurethanes are the most durable and the most expensive. Any pigmented paint is a better ultra-violet shield than a clear finish. When a paint finish is planned, all layout lines, pencil 
marks, dings, and scratches can be left in place during the construction process with no effect on the finished appearance of the boat. If you want a clear, natural wood or stained finish, you will 
have to plan for it from the beginning. Your first choices will relate to the materials used in the gluing and filleting operations described below. Filleting is the filling of inside comers with a 
thickened resin mixture to reinforce, and to round out inside comers before fiberglassing. All gluing and filleting operations involve the use of various thickening agents in addition to the resin 
that holds everything together. Many of these thickening agents are white or red in color, and they don't look very good under a clear finish. If you are planning a clear finish, use a mixture of fine 
sawdust, #406 colloidal silica, and #403 microfibers as thickening agents for all gluing and filleting operations. If you want to stain any parts of the boat, use an alcohol based stain, such as, 
‘Watco Five Minute stain, rather than oil based stains. Epoxy will not adhere to wood that has been stained with an oil based stain! Do the staining right away, before any assembly process or 
contact with resin. If you are planning a stain finish, pre-stain the sawdust you plan to use for any filleting or puttying before you mix it with resin. 





RE> paint 


Alll fiberglass skins breath a little, Enclosed standing platforms people sometimes build into the front end of a fishing boat will eventually fill with water, not because they leak water but because 
they leak air, gasses. vapor, that has dissolved water vapor which eventually condenses. 


To apply a finish coat on top of any glass over plywood it's important to get the shop very warm, for at least an hour. Then back off on the heat a bit, so there is a warm but steady or even slightly 
falling temperature as you apply the finish. That minimizes the tendency for gas to bubble up out of the underlying panel. Problems like this are worse in cold wet weather. In dry areas like 
Montana we have less water vapor in the air and therefore less moisture lurking in the underlying plywood 
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Part Three: Actually Building the Plywood-Fiberglass Boat 


Table of Contents : 
ne Overall sequence of events, plywood-fiberglass construction 
Costs 1) build the strongback (the boat hull is built upside-down) 
Materials Notes 
ue eal soso 2) cut and layout the plywood side panels 
Framed to Stitch and Give 3) pre-fiberglass the side panels (pre fiberglass the inside surfaces only) 
‘Scale Model Making 
‘New Holl Designs and Full sized 4) mount the sides on the strongback 
models 
Scarfing Plywood 5) fasten the stem and the transom to the sides 
Stitching in stitch and glue construction © §) make, pre-fiberglass, and install the bottom (pre-fiberglass the inside surface only) 
Plascore Bottoms 
Rocker-reducing Background 7) fiberglass the outside of the boat 
‘Gunwale choices 
eae 8) rollover the boat 
Building the Honky Dory 9) install the gunwales and the temporary, cross gunwale braces 
‘Stem Take one: 
Side Fane Layout 10) pull out the strongback stations and fillet the "inside- chine-comers” of the boat 
‘Seat parts diagrams 11) apply a second layer of ten ounce fabric to the inside bottom 
Full size patterns 
Stations of Temporary Trepezoid shaped 12) make and install the interior parts 
rib-like formers 
=e 13) paint the boat 
pola sca Building the Strongback 
ee eee The strongback is a temporary form on which the boat is built. The plywood side and bottom pieces of the boat are fastened directly onto the 
es strongback. The strongback defines the shape of the boat and remains in place until a later stage in the construction process. The strongback consists 
Part Four: Roll over the boat of eight trapezoids made from pine 1"x6” boards that are held together at the comers with scrap plywood gussets. These strongback trapezoids are 
Building-Partd nothing more than temporary boat ribs. Each Trapezoid is assigned a number: trapezoid number one being closest to the bow, and station number 
aie eight being closest to the stern 


Stations number two and eight have legs screwed on to hold the assembly up off the floor of the shop. Keep in mind that the boat hull is built upside 

down. The side panels of the boat bend and take the shape of the boat as they are fastened to the strongback stations. The dimensions for the eight 
strongback stations are given in the plans. Draw the stations full size on a sheet of plywood or on the floor of your shop, and assemble the stations over their corresponding drawings to keep the 
edges parallel and square. Use white glue and short drywall screws to fasten the plywood gussets at the corners of the 1°x6" boards. 


When building strongback station I used to meticulously cut accurate side and bottom bevels on all strongback stations. I used to build old fashioned ribs- and-plywood riverboats. Eventually I 
began fiberglassing the bottoms of those early boats. Then, one day, while working on a half-finished hull that had already been fiberglassed on the outside, I got an idea and beat the ribs out with 
a sledge hammer. Then I fiberglassed the inside and the first MRB ribless boat was born. The strongback “stations,” then, are nothing more than temporary ribs. Anyway, I used to put accurate 
bevels on the edges of my old boat ribs, 


So I did the same thing when I first started making "temporary ribs.” Now I don't bother. I just use a round-over bit on a router to smooth off the outside edges of the stations. It's easier and it 
works just as well. Attach two 1"x4” or 1”x6" legs to station #2 and two legs to station #8. Make these legs approximately eighteen inches apart and forty-eight inches long. 


Fastening the side panels with screws 


If you use drywall screws to fasten the side panels to the stations it is a good idea drill a small pilot hole, through the side panel, with a 1/$" or smaller bit, for each screw. I used to carefully 
match those pilot holes in the side panels to carefully matched pilot holes pre-located in the edges of the strongback stations. Later on, prior to fiberglassing, I would fill those pilot holes with 
resin thickened with fine sawdust, which makes the pilot holes dissapear. I still use screws, most of the time anyway. But I now tend to locate the screw’ about 3" up from the chine, at the lower 
edge, and 1 to 1 -1/4" down from the gunwale edge. The chine area gets buried with glass, while any pilot holes located near the gunwale get buried undemeath the gunwale. And I no longer try 
to match pilot holes in the side panels to pilot holes in the edges of the stations. It just isn't necessary with drywall screws. Make pilot holes in the side panels (if you don't choose the following 
finish nail method) and then just drive the screws into the ribs. Locate the holes near the chine and undemeath the gunwale. Putty those holes with resin and sawdust, prior to fiberglassing. 


Fastening the side panels with finish nails 
An altemative to fastening the side panels with screws (and corresponding drilled holes) is to use finish nails. The finish nail method may be a better choice for those who plan to make a bright 


finish. If you use finish nails and drive them down flush, they will be difficult to remove. If you don't drive them down flush they don’t hold well, and often allow the panels to shift. To get 
around this problem you can drive the finish nails (or air nails) through 1” x 1" x 1/4” plywood scraps. Then you can drive the nails down tight, and still remove them easily when the time comes. 





Vertical Centerlines 


Mark vertical centerlines on both sides of each station that bisect the distance across the bottom and the distance across the gunwales at each trapezoid station location. These centerlines will be 
used to straighten the strongback in a later step. The final step in the construction of the strongback stations is to cover the chine comers of each trapezoid with masking tape. This tape will 
prevent the stations from adhering to the bottom of the boat in a later gluing step. Once the eight stations have been completed, it is time cut out and layout the two side panels from the 
4'x16'x1/4" side stock. 


‘Make the side panels 


Dimensions and layout locations are given in the plans. Study the plans, and then read the following layout instructions. Make sure the plywood you are working with is sixteen feet long. If the 
plywood is longer than sixteen feet, mark it, and cut it down to exactly 4'x16'. Notice the way the two side panels are taken from the one 4'x16' sheet. A long diagonal cut is made from end to end 
that describes the gunwale edge of both panels. The chine edges of both side panels are described by the original factory edges of the plywood. Measure along the forty-eight inch axis of one end 
of the panel. Make a pencil mark at twenty-nine inches from one comer. Go to the other end of the sheet and make a second pencil mark that is twenty-nine inches from the opposite comer of the 
first mark. Snap a chalk line connecting these two marks, from one end of the sheet to the other. This is the cut line that describes the gunwale edges of both panels. Hook your tape measure on 
‘one end of the panel near a comer that corresponds to the bow end of a side panel. You will be measuring along a chine edge. Measure back toward the stem 14” and make a mark. Connect a 
straight line from this mark upwards at a slant to the top front comer of the side piece you are working on. This point corresponds to the tip of the stem. The slanted line connecting these two 
points describes the front end of the side panel. 


Then make a mark at 20” from the same comer, also along the chine edge (or six inches past the 14” mark). Square this line up from the chine edge of the panel to the gunwale edge. Then run 
your tape all the way out to sixteen feet and leave it there. Make a mark every six inches from the 20” mark back toward the stern end. Measuring from the bow end of the panel along the chine 
‘edge you will have marks at 14”, 20", 26", 32", 38", 44” etc. Square all the six inch intervals up to the gunwale edge of the panel. Layout lines at 44” 62" 74” 86" 98” 110” 128" and 146” are 
location lines for strongback stations one through eight. These lines correspond to the center of each station. Draw two parallel lines (3/8" to either side of the eight station centerlines) to mark the 
‘edges of the stations. Six-inch interval marks that do not correspond to strongback stations are left in place as future reference markers. The last mark is at 182” from the bow, or 10” from the rear 
end of the panel. This last mark is connected with a slanted line up to top rear comer of the side panel to describe the transom cut. Repeat on the other side of the chalk line to mark and layout the 
other side panel. Use a sharp saw and a steady, patient hand to cut out the two side pieces. 


At this point the two side panels have been laid out, and cut out. But notice that the layout lines on one panel correspond to the outside of sheet, and the layout lines on the other panel correspond 
to the inside of the sheet. This happened because of the way the two side panels were oriented on the original 4'x16 panel. Tum both panels over, and repeat the layout procedure on the two 
‘opposite sides. The layout lines will now appear on both the inside and the outside of both side panels. 

‘Mark the screw holes 


Measuring from the chine edge toward the gunwale edge of the side panel at each station location, drill two holes that correspond to the holes drilled in the corresponding strongback stations. 





Pre-fiberglass the "inside" surfaces of the two side panels, 
‘Now that the side panels have been cut, laid out and drilled, it is time to fiberglass the inside face of each sheet. Understand that you are to fiberglass the inside face of each side panel only. If you 
were to fiberglass both faces of a sheet, you would be unable to bend it onto the form. Place four sixteen foot 2x4” boards over a pair of saw horses, and then place both side panels on top of the 
2"x4""s with the inside faces up. Precut two pieces of ten ounce fiberglass cloth so they are about one inch bigger than each side panel on all sides. You can cut both side pieces from one 162" 
Iength of 50" wide fabric in much the same manner as you did the plywood sides. 


Roll the fabric up and set it aside. Refer to the fiberglassing review at the beginning of these instructions. Don't use too much resin. 
‘Make the transom 


Dimensions for the transom are given in the plans. Make the transom from one corner of the 3/S" plywood piece that will become the bottom of the boat in a later step. The transom has a bottom 
bevel and two identical side bevels that are given on the transom drawing. Draw vertical centerlines down through the middle of the transom on both sides before cutting out the transom, 
Fiberglass the inside surface of the transom and set it aside. 


In about two or three hours, or whenever the resin on the side panels reaches a half-cured, rubbery state, use a sharp knife to trim off the excess fabric from the edges of the two side panels. Once 
the resin is tack free, but not necessarily fully cured, you can apply another coat of resin with a foam roller, and then flatten it out with a drywall trowel as necessary to fill the weave of the fabric 
and to achieve a smooth finish. Once this second coat of resin is tack free, but not necessarily hard and fully cured, you can immediately proceed to the next step and mount the sides on the 
strongback, or you can quit for the day, and proceed again at a later date. 


‘Mount the Plywood Sides on the Strongback 


Itis possible to proceed alone at this point. In fact the entire boat can be built while working alone, but itis a lot easier if you have a helper for the next step. Stand up station #8 and fasten one of 
the two side panels to it with one screw through the corresponding holes that are nearest the chine comer of the station. Your helper will have to hold the station to keep it from falling over. Drive 
the screw in half way only. Let the front end of the plywood droop down to the floor. Repeat on the other side. Then stand up station #2. Pick up the front end of either side panel and fasten it to 
station #2 with one screw through the hole nearest the chine edge of the station. Drive this screw in half way. Repeat on the other side. Then drive in the bottom screws at stations #2 and #8, 
driving the screws only halfway. Install trapezoids four, seven, six, five, and three in that order, driving these screws in all the way as you go. Then install station number one. Drive these screw 
in halfway only. Then drive the screws in tight at stations number two and eight. Alll stations are now installed, and all screws are driven in tight except the screws at station #1, which are driven 
only. 





Make the Stem 


The simplest stem is an elongated triangle cut from fir, oak, mahogany or ash with a power circular saw. Take the stem angle off the table of angles with a bevel square, and transfer this angle 
right onto the power saw to cut out the stem. Make this stem only if you don't have a table saw. Stem alternate #2 is recommended for anyone with access to a table saw. This more complex stem 
has been notched on its sides to "let in" the .25” side panels 


Install the Stem 


‘Wet-out both the stem and the mating plywood surfaces with unthickened resin. Thicken a second batch of resin with microfibers and apply it to the stem. Fasten the stem to one of the two side 
panels first, making no effort to pull the two side panels together as yet. Use 5/8” drywall screws placed about three inches apart to suck the plywood tight onto the stem. Once the stem has been 
secured firmly to one side panel, have your helper pull the two side panels together so you can fasten the other panel to the other side of the stem. Now that the stem has been installed, you can 
drive in the screws at the sides of station #1. 





Install the Transom 


‘Wet out the transom edges and the edges of the plywood sides where the transom will go. Apply thickened resin to the transom and then fasten with 1 1/4" drywall screws (or pneumatic air 
staples if you have them). 


Straighten the Form 


‘Now that all stations, the sides, stem, and the transom are in place, itis time to straighten up the form. If you are working over a wood floor, move your boat aside and snap a 16’ line through the 
middle of your work space. Then screw a straight, sixteen foot 2"x4” board to the side of the line. Screw straight scraps of 1"x4" or 1"x6” boards vertically along the centerlines of the strongback 
stations that run from the floor of the shop up to the top of each strongback station. Use screws or toenails to fasten these vertical "centerline legs” to the straight edge that is now mounted on the 
floor of the shop. Pulling the vertical center legs over to the straightedge quickly straightens up the whole form, sides and all. Screw a 1x4” to one side of the centerline that runs down through 
the middle of the transom so it reaches down to the straightedge on the floor of the shop. Toenail or screw the 1x4” to the straightedge. Screw a 1”xs" to the flat, inside surface of the stem so it 
reaches down to the straightedge on the floor of the shop. Screw or toenail this board to the straightedge. Add braces here and there as necessary to firm up the whole assembly. Once things are 
all centered up and braced firmly in place, you are ready to make the bottom panel. If you are working over a concrete floor, you cannot fasten a 2"x4" to the floor of the shop, so you will have to 
straighten up the form without fastening it rigidly to the floor. To do this, you can use a 1/2" x 12" x 16’ length of smooth exterior masonite siding material. Measuring from one corner of the 
masonite along a 12” end, make a pencil mark that is 1.75” from the comer: 


Then draw a slanted pencil line down and away from the 1.75" mark to a point approximately 12" from the end. Then cut off the comer of the masonite board, cutting along the slanted line. The 
end of the masonite board should now look as if it had been cut off to sharp point at that end, and then cut a second time to blunt the sharp end of the masonite (see the illustration below). Slide 
the masonite board underneath the boat so the "almost sharpened” end is nearest the stem of the boat. Lift up the masonite board and use drywall screw's to fasten it to the top cord of each station. 
The sharp end of the masonite board should line up with the center of the stem, and the middle edge of the board should line up with the centerlines of each trapezoid station. The rear end of the 
masonite board should now be bending downwards slightly, and sticking out from undemeath the transom. Screw the edge of the masonite board flush to the centerline on the transom, and then 
trim off the excess masonite at a point approximately 1/2" to the rear of the transom. The strongback should now be quite straight, although it is still "free-floating," and not fastened in any way 
to the concrete floor. Use any remaining scraps of wood to add extra legs and diagonal braces here and there until the strongback assembly is rigid and firm all around. Now you are ready to 
proceed with the next step making and 





Installing the bottom. 


‘Once the boat is largely straighted up, it is still likely the transom has a bit of a twist in it. The boat is still upside down, so you will have to get behind the boat, squat down a bit and sight the top 
edge of the transom against the top of any interior temporary mib. If the transom has a twist, attach a string or bailing wire from a screw near the top of the stem, back to to a C- clamp at the far 
corner of the transom, Tighten up the wire until the transom is square and parallel to the temporary ribs. Now the boat is dead square and straight, end to end. And it is now ready for the bottom 
installation. 


Make and Install the Bottom 


Working with a sharp block plane or a wood rasp, plane off the high "outside" edges of the 1/4” plywood side panels so they are flush with the bottom of the strongback stations. Use a five foot 
straight edge to check your work as you go. Do not plane anything lower than the inside edge of the plywood sides. 


The five foot by sixteen foot bottom panel should have three square comers and one odd comer where you took out the transom in an earlier step. Snap a line down the middle of the bottom 
panel from end to end. Place the bottom panel over the strongback, square corners and all, so the centerline down the middle of the panel lines up with the centerlines on the stations. Push down 
on the front end of the bottom panel until it touches the stem. Drive a screw through the panel into the stem to hold the panel temporarily in place. Have your helper walk around to the other end 
of the boat and push down on the rear end of the panel until it touches the transom. While he or she is doing this, drive a series of screws, two to each station, through the panel into the bottom 
cord of each station. Start at the bow and work back toward your helper at the stem. Look underneath the boat periodically to make sure the centerlines on the stations are lining up with the 
centerline on the panel. Finish up with two screws driven through the panel into the bottom edge of the transom. Reach under the edges of the bottom panel with a pencil and draw a line around 
the outside of the boat to describe the final shape of the bottom. Back out all the screws and take the panel off the form. Tum it over for cutting. Set a sharp power circular saw or a jig saw at 
twenty seven degrees and cut tight to the line. If you use a power circular saw, set the depth of the cut just deep enough to cut through the plywood. 


Pre-fiberglass the "inside surface" of the bottom panel 


Place the panel flat on a pair of saw horses with the inside surface facing up. Fiberglass this face as you did the side panels. Trim off the excess fabric when the resin is at a half-cured, rubbery 
stage. You can tum the bottom panel over and fasten it permanently in place as soon as the resin is tack free, or you can take the rest of the day off and resume work again when the resin is totally 
cured. 


Install the Bottom 


‘Wet out the mating surfaces with unthickened resin. Trowel a heavy bead of thickened resin onto the .25” chine edge of the plywood sides. Use microfibers for the thickening. You'll need a helper 
when lowering the bottom panel down onto the strongback in order to avoid a glue mess. (The chine corners of your strongback stations should have been covered with masking tape in an earlier 
step) Drive the first screw back into the stem, and work back toward the transom as you did before. The bottom panel should now be held in proper alignment, but the outside edges will not be 
held down tight enough for a good glue bond to the edges of the side panel. Walk around the perimeter of the boat, drilling adjacent pairs of 1/$ holes through both the bottom of the boat and the 
side, an inch or so back from the chine. Then use 8" lengths of bailing wire to sew the joint together tightly. If you have an air stapler of almost anykind, you can staple the bottom of the boat 
down into and onto the side edges. Don't worry if a large number of these staples miss their mark and/or split out through the sides of the plywood near the chine. It doesn't matter. 


‘When the glue has dried, pull out any bailing wire or staples, and then round off the chine with a wood rasp or a grinder. Any stuck wires can be removed by heating them up first, with a torch or 
a soldering iron. Round off the chine as much as you dare without grinding right through the joint. If the joint between the bottom and the side panel fractures while you are rounding off the 
chine, ignore the crack for the time being. and finish rounding off the chine. Then work some fresh resin into the fractured area of the chine, and nail or clamp the chine-joint one more time. Once 
the grinding and rounding of the chine is complete, back out all of the screws in the bottom panel of the boat. Drive a new set of screws through the side panel into the side of each strongback 
station at the gunwale edge of the boat. You now have two screws in the side cord of each station, but not for long. as you should now back out all side- cord screws except the ones you just 
placed near gunwale edge of the boat. 


Before proceeding to the next fiberglassing step, carefully rub some soap or candle wax into the phillips head notches of the sixteen screws that remain along the gunwale edge of the boat. You 
will be covering these screws with fiberglass in the next step, but you will eventually need to dig these screws out. If you didn't do it already, use a sharp block plane or a wood rasp, plane off the 
high "outside" edges of the 1/4” plywood side panels so they are flush with the bottom of the strongback stations. Use a five foot straight edge to check your work as you go. Do not plane 
anything lower than the inside edge of the plywood sides. Use a block plane and sandpaper, or a wood rasp and sandpaper to round off the chine edge of the boat. Round off the chine as much as 
you dare without grinding right through the joint. If the joint between the bottom and the side panel fractures while you are rounding off the chine, ignore the crack for the time being, and finish 
rounding off the chine. Then work some fresh resin into the fractured area of the chine and nail or clamp the chine-joint one more time. Once the grinding and rounding of the chine is complete, 
back out all of the screws in the bottom panel of the boat. Drive a new set of screws through the side panel into the side of each strongback station at the gunwale edge of the boat. You now have 
two screws in the side cord of each station, but not for long, as you should now back out all side- cord screws except the ones you just placed near the gunwale edge of the side panel. Before 
proceeding to the next fiberglassing step, carefully rub some soap or candle wax into the phillips head notches of the sixteen screws that remain along the gunwale edge of the boat. You will be 
covering these screws with fiberglass in the next step, but you will eventually need to dig these screws out. 


Fiberglassing the outside of the boat 
The sidesof the boat will be fiberglassed first, and then the bottom. The outside lay-up can be broken into a series of steps over a period of several days, but you will achieve the best results if you 


complete the lay-up all at once. Sweep off the floor of your shop to make a clean cutting area and roll out a 16’ 6” length of 50" wide fiberglass cloth. Cut out two pieces of fabric similar to the 
you glassed the inside of the side panels with in an earlier step. 





Wet out one side of the boat with a foam roller. Pick up a piece of side fabric with you at one end and your helper at the other end, and lay the fabric onto the wet side of the boat. Place the fabric 
onto the boat with the ragged, scissor-edge lapping over the gunwale. Place the clean factory edge of the fabric up so it laps one inch over the chine. Pull on the ends and the edges of the fabric to 
put tension on the weave of the fabric. Use a drywall trowel or a rubber squeegee to work out any remaining wrinkles. Stroke the trowel from the middle of the fabric out toward the edges. Cut 
the front edge of the fabric down through the middle of the stem. Wrap the rear end of the fabric over the side edge of the transom. Trim back the rear end of the fabric so it laps the transom by an 
inch or so. Repeat on the other side of the boat. Wait until both side pieces are in place before applying more resin to the fabric. Try to leave the fabric with its rough, pebbly texture unobscured 
by slick puddles of resin. 


(On the other hand, cloudy- white areas that haven't become fully transparent don't yet have enough resin. Once the sides have been glassed, you are ready to stop for the day, or immediately go 
on to glassing the bottom of the boat. I recommend going ahead with it. Wet out the plywood bottom panel with a foam roller. Roll out a 14’ 6” piece of 60" wide fabric and cut it off. Carefully 
lower the fabric onto the bottom while pulling tight on the ends of the fabric. Pull on the edges of the fabric, and stroke out any wrinkles with a rubber squeegee or a 6” drywall trowel. Trim the 
edges of the fabric to follow the chine of the boat. This first layer of bottom fabric should lap over the chine edge by about one inch. Once the first layer of bottom fabric has been lowered into 
place and trimmed to size, then finish wetting out the fabric. Once again, use just enough resin to make the fabric transparent. 


‘You haveto let the resin in the first layer of fabric kick for a while before you can install the second layer of fabric. The edges of the fabric (where they lap over the chine) rarely stick down at 
first. Resist the temptation to brush on more resin. Ignore these edges until the resin has become thick and sticky. Once the resin is thick enough, the edges can be pressed down and they will stay 
down, While you are waiting for the resin in the first bottom layer to get thick and tacky, it is a good time to fiberglass the transom. Cut a piece of ten ounce transom fabric that is approximately 
an inch large all around. Wet out the transom and then put the fabric in place. Trowel out any wrinkles, and then continue wetting out the fabric until it becomes transparent. Then cut the fabric 
flush with the edges of the transom. The side fabric already overlaps the transom, so there is no need to lap this comer once again with the transom fabric. Once the resin on the bottom of the boat 
has become thick and tacky to the touch, like raspberry jelly left out in the sun on a picnic table, it is time to install the second layer of bottom fabric. Spread a fresh wet-out coat of resin with a 
foam roller. Roll out a second 14’ 6” length of 60" wide fabric, and lay it down on top of the first layer. Pull on the edges of the fabric to work out any wrinkles. Trim back the side edges of this, 
layer so they lap the chine approximately two inches. Then add more resin until all cloudy- white areas have disappeared. Take a break now and give the resin in this second layer time to kick. 
This second layer will kick a lot faster than the first layer because of heat generated by the chemical reactions taking place in the first layer. Once the second bottom layer has become thick and 
tacky, you are ready to apply two layers of fiberglass tape over the chines. 


‘Wet out the chine were the first layer of 6" tape will go. Then cut a ten foot length of six inch fiberglass tape and lower it down onto the boat so it straddles the center of the chine, starting from a 
point twelve inches back from the stem. This will place the rear end of the tape approximately 36” from the transom. Pull tightly on each end of the tape to tension the weave and to pull out any 
wrinkles. Place your hands over the midsection of the tape (You're still wearing rubber gloves) and stroke your hands out toward the ends to squeegee out any air bubbles in the tape. Repeat on 
the other side. Finish wetting out both tape pieces. As always, use as little resin as is necessary to get the job done. Use six inch tape to cover the stem and both transom edges. 


Take another break. Once this resin has become tacky, you are ready to tape the chine from end to end with a second and final layer of fiberglass tape. Clean up your tools with solvent and take a 
bath. Once the resin in this outside lay-up has completely cured, you should put on a good dust mask and sand off any bumpy resin drips, and smooth off the lumpy edges of the chine tape. Fifty 
grit silicon carbide floor surfacing paper in an orbital sander will grind off a lot of resin in a hurry. A fifty grit disk in a right angle grinder is even faster, but be careful and use a light touch. 


Change grits periodically and finish off with 180 grit paper. You may need to do some intermediate resin patching during this smoothing process. If so, use a mixture of resin and #407 micro 
balloons. It may take two or three additional coats of resin (with intermediate sanding) to really slick up the bottom of the boat. The smoother the bottom of the boat is, the better it will eventually 
row. Once you have faired or smoothed the hull to your satisfaction, mix up a fresh batch of resin and thicken it with 2423 graphite powder. Mix in the powder at about twenty percent by volume. 
Roll this mixture on with a foam roller, Use a bristle brush to work out any lines left by the edges of the roller. Carry this thickened mix up the side of the boat to the edges of the six inch chine 
tape 
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Part Four: Roll over the boat 
Table of Contents 

At this point it is almost time to roll over the hull and begin work on the inside of the boat. But before you roll the boat over, make a boat cradle out of 
README. 2"x4"'s to hold the boat up off the shop floor. Lay down two parallel eight foot 2"x4"'s on the floor of the shop, about four feet apart. Then place two 
Costs six foot 2”x4""s across the ends of the first two boards and screw the comers together with drywall screws. These four boards will hold up the boat 
“Materials Notes and protect it from any wayward drywall screws, nails or other shop-floor boat gougers. You really should have a helper at this point. Grab the boat 
Stitch and gloe history by the gunwale, and lift it up onto its side. Lift up on the boat as you tum it over to minimize the weight on the sides of the boat as you make the flip. 
Framed to Stitch and Glue Gaawaies 
Scale Model Making 
‘New Hull Designs and Full sized ‘Once you have the boat tumed over, it is time to make and install the gunwales. To make the gunwales, you'll need four lengths of gunwale stock. 
models Good vertical grain Douglas fir can be used, or oak, or ash. Mahogany does not make good gunwales. Try to find boards that are long enough to make 
Scarfing Plywood the gunwales in one piece. Sixteen feet-one inch is the minimum length for one-piece "outwale” stock. Fifteen feet-eleven inches is the minimum 
Stitching in stitch and glue construction _length for one- piece "inwale stock.” 
cere ‘Material list: gunwales 
Rocker-reducing Background 
Gonwale choices 2) 5/8" x 1-1/2" x 191" Inwale stock 2) 3/4" x 1-1/2" x 193" Ourwale stock 
SaE eer er a . " 
eae eee 6) 1-1/8" x 2-1/2" x 4" Oak or ash oarlock blocks 24) 1-1/8" x 1-1 ‘Redwood or cedar spacer blocks 
Stem Take one: 4) Redwood or cedar tapered spacers. These spacers are 1.5" high, 24” long, and they taper from 1-1/8" at one end to 0” at the other end, 
Side Panel Layout 
Seat parts diagrams 
ei ses paesae Ifyou can't find any gunwale stock that is sixteen feet long, you can use a scarf joint to join two shorter pieces together. Make the scarf joints 
Stations or Temporary Trepezoid shaped somewhere near the fear end of the boat where the gunwale is at its straightest. To join two pieces of 1"x2" stock end to end, I use a scarf joint that is 
sities Reese 3” long. To make this scarf joint I use a radial arm saw jig that I keep hanging on the wall of my shop for just this purpose. But there are less elaborate 
Part One ways to make a scarf joint. One method is to clamp the front end of one piece to the side of the rear end of the other piece--as if the two lengths were 
Part Two Working with WEST already joined together, but offset from each other 3/4”, with the ends overlapping about six inches. Then make a long, slanted pencil line through the 
SYSTEM Materials two boards. Cut through both boards along the edge of the pencil line. When cutting a scarf in this manner it is usually necessary to clean up the joint 
Part Three: Actually Building the surfaces with a sharp block plane after cutting with the saw. When cutting end-grain with a block plane (like the rough ends of a hand-cut gunwale 
Plywood-Fiberplass Boat scarf) hold the plane at forty-five degrees to the long axis of the gunwale stock. Use a slicing motion with the plane to cut the tough end-grain of the 
Part Four: Roll over the boat gunwale. Once the joint has been cut, you have to make preparations for the gluing. Wet out the mating surfaces, and then cover one side of the joint 
Building-Partt with thickened resin. 
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Use microfibers for the thickening. Wrap the joint in visqueen or waxed paper, and then place an 8" to 12" length of 1"x2" on either side of the joint. 
Then clamp the whole thing together with three or four "C” clamps. The short lengths of 1”x2" lock the joint together in proper alignment, and the visqueen keeps the alignment blocks from 
adhering to the gunwales. If you can find it, sixteen foot gunwale stock is a lot easier to deal with than shorter stuff that has to be scarfed. 


Gunwale installation~general summary of events 


Now you are ready for the gunwale assembly. The gunwales are bolted into place, but not glued. The first step in the gunwale assembly is to remove all of the strongback stations. In order to do 
this, you will need to cut the fiberglass that is covering the sixteen screw heads (these screws are located just below the gunwale edge of the hull) that are still holding the stations in place. You 
should have pressed some candle wax into the phillips head slots of these screws in an earlier step. Cut away a small circle of fiberglass and back out the screws. When you take the stations out 
the boat will collapse inward a little, losing some of the beam it had before you removed the stations. But don't worry about it. You will regain the shape of the boat in a future step. 


Before you can mount the gunwales, you will have to put stations two, three, four, and six back into the boat. These stations must go back in order to regain the shape of the boat before you 
install the gunwales. But before you put these stations back, you have to cut a notch out of the top comer of each station in order to make room for the gunwale. 


‘You can't reuse the screw holes at the top edge of the boat (the wax filled screws that you just removed) because these holes are about to be covered with the gunwale. Redrive these screws right 
through the side of the boat, about two inches lower than their original location. Don't worry about these new holes in the side of the boat. They are easy to patch at a later date. After the gunwale 
installation has been completed, two 2x4" braces are screwed onto the gunwales that stretch from one side of the boat to the other in order to keep the boat from relaxing again when you take out 
the strongback stations for good. These 2"x4"’s are called "temporary cross-gunwale braces.” Drive 2 1/2” drywall screws right through the ends of the braces into the inwales on either side of the 
boat. After the gunwales are installed and the temporary cross- gunwale braces are in place, you can remove the strongback stations and proceed with the interior construction of the boat. After 
the front and rear decks have been glued in place, and after the rower's seat, and the front passenger seats are in place, you can remove the temporary cross-gunwale braces. The boat no longer 
‘wants to relax at this point. 


Here is a summary review of events 
1) take out the stations 


and 6 





2) notch the top comers of stations 
3) put stations 2,3,4,and 6 back in place 

4) install the gunwales 

5) screw on two seven foot, temporary, cross-gunwale braces 

6) remove the last remaining strongback stations 

7) proceed with the interior construction 

8) remove the cross-gunwale braces 

9) paint the boat 

Inwales 

The first step in the installation of the gunwales (after you have put the five notched stations back in place) is to cut and fit the 5/8" thick inwale stock. Each inwale has two compound angles one 
at the bow, and one at the stem. To make these joints, measure the distance along the top inside edge of the boat from the top inside edge of the transom to the top inside edge of the stem. This 
distance should be about two and a half inches or so less than sixteen feet, but of course it varies slightly fom boat to boat. Mark this distance along the edge of the inwale stock that will mate 
with that side of the boat. 

Then use a bevel square to mark the compound angles at each end. These compound angles each have a horizontal and a vertical component that are not given in the table of angles. Hold the 
bevel square right on the ends of the boat, first in the horizontal position and then in the vertical position to determine these angles, and to transfer them directly to the inwale stock. Once you 


‘have made the inwales, and hand fitted them, you can clamp and screw the inwales into place. Use 5/8” galvanized drywall screws driven from the outside of the boat, through the plywood sides, 
right into the inwale. You should be able to use the old screw holes that held the strongback stations at an earlier stage 





‘Once the inwales are in place on both sides, you can proceed with the outwales. Keep in mind that all gunwale tapers, spacer blocks, and carlock blocks are placed between the outwale and the 
outside of the boat. Start on either side by screwing an outwale right to the stem. Have a helper hold up the rear end of the outwale while you drive another screw about 12" from the first one. 
‘Walk around to the other side of the boat and repeat on the other side. 


‘Once both outwales have been started with two screws near the stem, it is time to slip the first tapered gunwale spacer into the triangular slot formed by the junction of the outwale and he side of 
the boat. The sharp point of the gunwale spacer starts just to the rear of the second gunwale screw. Use a C-clamp to pinch the gunwales tightly around the spacer. Place this C-clamp two inches 
toward the stem from the fat end of the taper. Then bore a 1/4” hole right through both gunwales and the fat end of the taper. Use a three inch bolt and a nylon-ringed nut (a "nylock” nut) to hold 
all three pieces together. Then replace the two screws near the stem with 1/4” bolts and nylocks. Then move back toward the stem twelve inches from the fat end of the taper and pinch the 
gunwales together around one of the rectangular spacer blocks. Bore a hole and fasten the spacer block with a 1/4” bolt and nylock. Keep working backward, putting a spacer block every twelve 
inches, alternating from one side of the boat to the other, until you get to the first oarlock position. The first oarlock position is 3" forward if the 98” layout line. The second oarlock position is 3” 
to the rear of the 98” layout line. The third carlock position is 15” to the rear of the 98” layout line. Keep in mind that these oarlock positions are somewhat arbitrary, and that their exact locations 
can be moved, at a later date, to suit your own personal requirements. 


‘You should have made six 1 1/8"x2.5"x4" oarlock blocks in an earlier step. Before you install the first oarlock block, you'll have to bore a 5/8" vertical hole through it to receive the actual 
oarlock. After boring the oarlock block, it can be mounted in place between the outwale and the side of the boat. Use two bolts for each oarlock block, on either side of the 5/8" hole. Keep 
working back toward the stem, placing a gunwale spacer every twelve inches from the first spacer, and oarlock blocks at their designated layouts until you reach the location of the rear gunwale 
taper. The sharp end of the rear gunwale taper should be placed about six inches forward of the rear end of the boat. Use a hacksaw with a course blade to cut the 1/4" gunwale bolts flush with the 
tops of the nylocks. Then smooth off the jagged ends of the bolts with a metal file. That's it. The gunwales are installed. Screw down the two cross-gunwale braces and you are ready to remove 
the strongback stations for the last time. 


Place one cross-gunwale brace in the middle of the boat, and the other one eighteen inches toward the bow from the middle. 

Fillet the inside corners 

The next step, after removing the strongback stations and installing the temporary cross-gunwale braces, is to fillet the "inside chine”. You will also need to fillet both inside comers of the stem, 
and both inside corners of the transom. Refer to the filleting review at the beginning of these instructions 


Afier making the fillets, you can wait a day until the fillets are cured, and then proceed to the next step (fiberglassing the bottom) or you can immediately proceed to the next step while the fillets 
are still soft. If you stop work and let the fillets harden completely, you will have to hand sand the fillets with 80 grit silicon carbide floor surfacing paper before going on to the next step, 











If you choose to glass over the fillets right away, you will have to wait at least an hour for the fillets kick and stiffen a little. If you try to glass over the fillets too soon, the fresh resin from the 
new fiberglass will dissolve the resin in the fillets, and the whole thing will collapse into an ugly mess. 


Install the final layer of "inside-bottom" fabric 


‘Once these fillets have been made it is time to apply a second layer of "inside-bottom” fabric. This second layer of fabric should lap the chine and "roll up" the side of the boat about 1-1/2". You 
will have to cut small slits in the fabric at the comers of the transom and at the comers of the stem to keep the 1-1/2" rolled edge from puckering. 





Interior parts: Introduction 


So, the next phase of the boat building~-making and installing the interior parts~is ready to begin. The plans I have drawn for the interior parts of this boat are as simple as I could make them. If 
you build the bare-bones interior assembly described in these plans, there will be nothing to stop you from adding storage lockers and other elaborations at a later date. 


These plans include several full size patterns. Use the patterns to rough-cut their corresponding parts from the scraps of 3/8” plywood that are left over from the bottom panel. Then fiberglass all 
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Here is a summary review of events at this stage of the game 

1) install the gunwales, 

2) install the temporary cross-gunwale supports, take out the last remaining strongback stations 

3) fillet the inside comers 

4) apply the second layer of "inside-bottom' fabric 

5) install the rear seat 

6) install the front deck 

7) install the rower's seat gussets, rails, and rail bottoms 

8) install the front seat gussets, rails, and rail bottoms 

9) build and install the rower's seat 

10) build and install the front seat 

11) remove the temporary cross-gunwale braces 


12) paint the boat 


Before you begin work on any of the interior parts of the boat, it is important to establish an approximately level reference in the boat. To do this, you must first locate and draw a line across the 
bottom of the boat, from side to side, that marks the middle of the boat. Station #5 was located on the 98” layout mark. Draw a line across the bottom of the boat that connects the two 98" layout 
lines. This line marks the middle of the boat. Place a four foot spirit level on the floor of the boat, parallel to the long axis, so the bubble in the middle of the level is directly over the middle line 
marker that stretches across the floor of the boat. Now shift the boat forward and backward on its cradle as necessary until the bubble in the spirit level reads level. This is approximately how the 
boat will float in the water when it is unloaded. The front deck, the front seat, the rower's seat, and the rear seat are to be made level to this reference 


Interior parts list 


PARTS THAT CORRESPOND TO FULL SIZE PATTERNS (see the Patterns page above) 
1) sear seat 

2) front deck (the front deck pattem is nested inside the rear 

seat pattern 

3) rower's seat gusset. Make two parts from one pattern 

4) rower's seat rail bottom. Make two parts from one pattern 


&) feont pesenizer stat enanet. Moke the tants frome one gutters. 


6) front seat rail bottom. Make two parts from one pattem. (The front seat rail bottom pattem is nested inside the rower's seat rail bottom pattem) 
Parts for which there are no pattens 

1) 1"x4"x60" rower's seat rails. There are two of these. See instructions below. These rails have matching compound angles at one end, 

2) The rower's seat itself, which consists of six 1"x2" frame pieces, and a 45"x14"x3/8" plywood top. 

3) 1"x4"x24" front seat rails 

4) The front passenger's seat, which consists of six 1"x2" frame pieces, and a 60"x14"x3/8" plywood top. 

5) The "rear seat cross-beam,” which is a 1"x4" board with hand-fitted compound angles at each end. This cross- beam supports the front edge of the rear seat. 


©) The "front deck cross-beam,” which supports the rear- facing edge of the front deck. 


At this point, you should use the full sized pattems to cut out the corresponding interior parts. Fiberglass both sides of these interior parts. So, lets go back to the beginning of the interior 
assembly process, You have taken out the strongback stations for good (after completing the gunwales and installing the temporary cross- gunwale braces). You have finished filleting the inside 
corners of the boat, installed the second layer of "inside bottom" fabric, positioned the boat in its "level" position on its cradle, and you have cut out and fiberglassed the parts that correspond to 
the full sized patterns, Now you are ready to straighten the rear end of the boat, and to make and fit the rear seat. 


Straighten the rear end of the boat. Hand-fit the rear seat 


When you take out the strongback stations, the rear end of the boat invariably twists a litle. But don't worry about it. You can straighten the rear end of the boat with a pair of C- clamps and a 
nylon clothes line. Once you have the rear end of the boat pulled back into square, you can install the rear seat. The rear seat will hold the boat square thereafter. To straighten the rear end of the 
boat, place a C-clamp at the comer of the transom that is twisted furthest away from the front of the boat. Place a second C-clamp on the opposite gunwale about four feet from the transom. 
Connect these two clamps with a stout string, and pull tight on the string until it pulls the boat back into square. Tie off the string and then proceed to hand fit the rear seat. You should have the 
main rear seat piece on hand at this point, rough-cut to size and fiberglassed top and bottom. Use a pencil scribe and a sharp block plane to wear away at the edges of the rear seat until it drops 
down tightly into place. 


The front corners of the rear seat should contact the sides of the boat at a point approximately 24” from the comers of the transom, and one and a half inches down from the top of the gunwale 
The back end of the rear seat should be approximately 5” down from the top of the transom. The seat should also be approximately level. Once you have fitted the rear seat, nail it temporarily in 
place by driving finish nails into the edges of the seat from the outside of the boat. Don't drive the nails all the way down. 





‘Once the main rear seat piece has been fitted, you have to make and fit the rear seat cross-beam. This cross-beam is merely a 1"x4" vertical support that forms a right angle with the front edge of 
the rear seat. The compound angles at the ends of this cross-beam are not given in the table of angles. You will have to hold a bevel square onto the comers of the rear seat (first in the horizontal 
position and then in the vertical position) to determine these angles 


NOTE: 


‘You may want to eliminate the rear seat cross-beam, and run a new piece of plywood from the front edge of the rear seat down to the bottom of the boat to form a dry storage locker. You would 
then cut a hole in the top of the rear seat and make a hinged lid for the locker. Any rear passenger would then sit on the hinged lid. To build a rear dry storage locker that really stay’ dry, you will 
have to "raise" up the edges of the locker opening at least a half an inch, and then fashion a contoured lid that fits over the raised edges of the locker opening 


Rower's seat assembly 


Once you have completed building and fitting the rear seat parts, set them aside and go on to fitting the "rower's seat assembly,” which consists of three parts on each side of the boat the gusset, 
the rail, and the rail-bottom. The gussets and the rail-bottoms are made from plywood, laid out from full sized pattems. There are no patterns for the two rail pieces. The rails are made from 1"x4" 
boards that are approximately sixty inches long. The rail has a square cut at its front end, and a compound angle at the rear end where it meets the side of the boat. The vertical component and the 
horizontal component of this compound angle are given in the table of angles 


The first step in the assembly process is to locate and hand fit the two gussets to the side of the boat. The front edges of both gussets are mounted on the 98” layout line. The pattern for the gusset 
should be fairly close to the final shape for these pieces, but you will have to do some hand fitting. Once the two gussets have been fitted, you can jamb them temporarily in place by clamping a 
scrap board from one gusset to the other, about twelve inches off the floor of the boat. Then go around to the outside of the boat and drive a finish nail through the side of the boat into the edge of 
each gusset, but don't drive the nail all the way down. Now that the gussets are in place, it is time to work on the two rails. Cut two sixty-five inch 1”x4""s from fir, mahogany, oak, ash, or maple. 
‘White oak and ash are the best woods for this purpose. Use a bevel square and the table of angles to layout and cut the compound angles at the rear ends of the two rails. The two gussets have a 
1x4" notch cut into their top inside comers. These notches are there to receive the two rails. Place one of the two rails into the notch in the gusset, and slide the rail backward until the compound 
angle at the rear end of the rail slides into the side of the boat. Hold a spirit level on the rail to help locate the rear end of the rail. The sharp end of the compound angle should contact the side of 
the boat approximately 13” to the rear of the 146" layout line. The length of the rail should be level with the top of the rower's seat gusset. 


Repeat on the other side. At this point it is usually necessary to readjust the rear end positions of both rails slightly to insure that both rails are the same length, parallel, and level. Use the block 
plane to make any necessary fitting adjustments to the rear ends of the rails. Remark the two rear end positions of the rails, and screw them temporarily in place with drywall screws that are 
driven in from the outside of the boat. The exact distance between the two rails is not critical as long they are parallel and level. When you make the rower's seat in a later step, the seat will be 
custom made to fit tightly between the two rails. Once the two rails have been located and fitted, it is time to fit the two pie shaped "rail-bottom pieces.” It's easy to see that these pieces fit into 
the pie shaped spaces left between the rails and the sides of the boat. These bottom pieces are fastened to the bottoms of the rails. 


Reach under the rail with one of the two bottom pieces and hold it up onto the bottom of the rail. Scribe the curved edge of the bottom piece where it meets the side of the boat. Use a block plane 
to hand fit the curved edge. Once the curved edge has been fitted, run a pencil along the edge of the rail (the edge closest to the middle of the boat) to mark the straight edge of the bottom piece. 
Cut tight to the line. Repeat on the other side. The two rail assemblies form a parallel raceway on which the rower's seat is mounted, and on which it can be adjusted forward and backward as, 
needed for different payload conditions in the boat. 


Fitting the front seat mounts 


The front seat is mounted on an adjustable track that is much the same as the one used for the rower's seat. Each mount consists of three parts the gusset, the rail, and the rail bottom. The rear 
edge of the front seat gusset mounts flush to a point four inches forward of the $0" layout line. The top edge of the gusset is 5.5” down from the top of the gunwale. After the gussets have been. 
custom fitted to the sides of the boat, jamb them temporarily in place by clamping a scrap board to each gusset that stretches across the beam of the boat, from one gusset to the other. Nail the 
gussets in place from the outside of the boat, but don't drive the nails all the way down. Once the gussets are in place, you can make the rails. The front seat rails are similar to the rower's seat 
rails. The sharp, pointed end of the front seat rail starts at the 44” layout mark, at a point level with the top of the gusset. The horizontal and vertical components of this compound angle are given 
in the table of angles. After fitting the front seat rails, screw them temporarily in place with drywall screws. Then hand fit the two pie shaped bottom pieces. Once again, the exact distance 
between the two rails varies slightly from boat to boat. This is OK as long as the two rails are parallel, level, and at the same distance off the floor of the boat. The front seat will be custom made 
toa snug fit between the two rails at a later date. 


Hand fit the two front deck pieces 


‘You should have the main front deck piece on hand, laid out from its pattem, and fiberglassed on both surfaces. Hand fit the front deck piece as you did the rear seat. The front deck should be 
approximately level, with the front end approximately 9” down from the top of the stem. The rear comers of the deck should be approximately flush with the top of the gunwale. Tack the deck in 
place with finish nails. Then make the front deck cross-beam. 


Preparing the interior parts for installation 


At this point all of the interior parts have been cut, hand fitted, and tacked temporarily in place. Draw a pencil line around each part to mark its location on the hull of the boat, and then remove 
‘these parts and set them aside. The next step is to glue the rear seat to the rear seat cross-beam, and the front deck to the font deck cross-beam. After gluing the front deck and the rear seat to 
their corresponding cross-beams, glue the four rail bottoms to their respective seat rails, and set these pieces aside to cure for a few hours. Once the glue joints have hardened sufficiently, these 
parts are ready to be installed. 


Installing interior parts 


Cutting and fitting the interior parts is the hard part of the job. Once these parts have been made, their actual installation proceeds rapidly. Install the rear seat first. Remember that the two C- 
clamps and the clothes line are still in place holding the rear end of the boat square. You won't be able to remove these clamps until the rear seat has been successfully installed. To install the rear 
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hold the seat in place while the glue cures. Don't get upset if a few of these screws miss their mark. All of these screws will be removed, and the screw holes patched at a later date. Install the 
front deck in the same manner, holding the parts temporarily in place with drywall screws until the glue cures. Glue the seat gussets in place with the help of temporary drywall screws, and then 
the rail and rail- bottom assemblies. 


Filleting the interior parts 


‘Once the resin has cured, pull all the screws and putty the holes. Then fillet the interior parts into place. Fillet the "underside-edges” of the rear seat, the front deck and the rail- bottoms first. Use 
a particularly stiff filleting mixture for these "underside" fillets. Then fillet the top edges of the interior parts. Use a slightly thinner filleting mixture for the "top-side” fillets 


‘Make the seats 


The rower's seat frame is fourteen inches wide, and approximately 38.5" long. The actual length of the rower's seat is determined by the distance between the rower's seat rails, The frame is a 
simple rectangle, with three intermediate crosspieces added in the middle of the frame for extra strength. Butt joints glued and screwed are strong enough. Dadoed joints are stronger, but not 
absolutely necessary. A 14" x 40.5" plywood top is glued and screwed to the seat frame. The plywood top is wider than the frame in order to form plywood "wings" that hang on the top of the 
seat rail, The front seat is analogous to the rower's seat. But itis a little wider than the rower’s seat. The actual width of the front seat frame is determined by the distance between the front seat 
rails, A series of 3/8" holes are drilled into the seat rails, spaced three inches apart, that correspond to a hole drilled into the end frame of each seat. 1/4” bolts and nylocks are used to fasten the 
seats in the various adjustable positions provided by these holes. Once the seats have been fitted and are in place, the temporary cross-gunwale braces can be removed. 


‘Making the Hole for the Boat Plug 


‘Most boat plugs consist of a rubber cylinder that can be expanded slightly by some mechanical means. Usually, a one inch rubber cylinder is expanded or contracted by twisting a metal "T" 
handle, or by lifting a metal cam lever. A one inch hole can be drilled right through the bottom of the boat to receive the plug. The best location for this hole is at a bottom comer of the transom. 


However, any plug that is simply stuck into a hole in the 3/8” bottom of the boat will stick out past the outside surface of the boat, where is subject to damage from passing rocks. The best 
solution is to increase the thickness of the boat at the bottom comer of the transom before boring the plug hole. To do this, cut an equilateral triangle from plywood or from a scrap of Formica 
that is approximately three inches on a side. Use a wood rasp to custom fit the edges of this triangle so it can be fitted over the triangular comer formed by the junction of the chine and a bottom 
corner of the transom. Mix up about a cup-full of very thick resin. Mix the resin with micro balloons and microfibers until it reaches the consistency of peanut butter. Then trowel this thickened 
mixture into a bottom comer of the transom. Then place the hand-fitted triangle over the cup-sized glob of thickened resin to make flat surface over a thick, solid mass of resin, Clean up any 
squeeze outs, Once the resin has hardened, bore a one inch hole through the bottom edge of the flat triangle, downwards and outwards, and out through the chine to the outside of the boat. 


The bottom edge of the one inch hole should be flush with the bottom of the boat. Coat the inside edges of the hole with resin. This completes the drain hole for a one inch, expandable plug. 
Preparing the boat for paint 

Remove the two adjustable seats, and sand down any glue bumps or drips. Fill any dents with resin and micro balloons. Spread finish coats of resin (sanding between coats) as necessary to 
produce a clean, smooth finish. Then paint the boat. Follow the manufacturers instructions for applying the paint. The best looking paint jobs are achieved with a spray-gun and standard auto- 
BODY techniques, but excellent results can be achieved with a good china bristle brush and ordinary oil based paint. 

Wrapping Oars 

Use 9 ash or spruce oars. I prefer ash. 

Use rubber oarlock stoppers to hold the oars about two inches apart in the middle of the boat so you don't smash your thumbs together when rowing. Sand off any varnish from the shank of the 
oar on either side of the rubber stopper. Wet out the sanded area with unthickened resin. Wait about thirty minutes, and then brush on a fresh coat of fresh resin that has been slightly thickened 
with microfibers. Wrap 3/16" nylon rope around the oars on either side of the stopper, pulling the wraps tightly into the thickened resin on the shanks of the oars. Wrap four or five wraps on the 
handle side of the oarlock stopper. Tack the ends of the rope down with carpet tacks. Wind many more wraps around the oar on the blade-end of the stopper. Keep winding around the oar until a 
minimum of twelve inches of rope wraps are built up on the blade side of the stopper. Tack the ends down with carpet tacks. Repeat on the other oar. 


Now it's time to load up the boat and take some friends for a ride! 
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Install the transom 





Glue down the bottom. This is Roger Daniel's boat. Roger invented his own bungie cord way of doing this, 








Gunwales installed 





Glue on the rower's seat rails, using spacer's and a temporary centerline board to keep everything where it's supposed to be while the glue hardens. 








Put some 1/4" inch plywood undemeath to make a tackle pocket next to the rower's seat rail. This plywood bottom was cut roughly to fit then skinned with one layer of glass first on both 
surfaces. Then cut to fancy fit and then glued in place. 





Rear end of the rower's seat tackle pocket. 





Roger's take on a rear seat. Gluing it all in place here. Using weight and a 2x4 stick 





MEE Tiere. 





Maiden voyage 
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Rear brace top 











Transom 


FromvLeaning-Rat _U8* these "rear knee brace” dimensions to cutom build 


your own brace. I built the first wooden knee braces 
Front-Leaning-Cleat 
around Montana, back in the early 1980s. I like to put the 


brace up high, well above my knees. Others like them lower. 
oe 


Side-Panel 
cee So here's how to do it, Stand in the boat, behind the rower. 


Hold the top of knee brace (made from the drawing) as far 
above you knee as is comfortable for you. I like it halfway 
up the thigh, but others like it barely above the knee. 


Stand as far forward as you can, without crowding the rower. 





Beavertilinterioe Have a helper measure the distance off the floor of the boat. 
Make a few pencil marks on the floor too, so you can find that 
position again. Measure the beam, across the gunwales, immediately 

below your knees. Measure the distance from the top of the gunwale 

to the floor of the boat. Now draw that whole relationship on plywood: 

1) the bottom of the boat 

2) a parallel line above, representing the top of the gunwale 

3) another parallel line above that, representing the top of the knee brace. 

4) center the knee brace top on the top line 

5) now draw pencil lines from the top outside edge of the gunwale 

to the outside edge of the knee brace top. Now you can use that drawing 

to trace out the 1x6” side legs. Cut the angled legs at least 6” too long. 

Make a backing piece to brace the junction of the two side legs with 

the knee brace top. This will be a 6-8" trapezoid. 

6) Now you have four pieces: top, two legs and a trapezoid-shaped backing brace, 


that helps reinforce the spots where the side legs join the top. 


Glue it all together and lay it over visqueen, over plyood, so it hardens 
flat and square. Then sand it up, finish it and bolt it to the gunwales 


at the place you determined was best for you. 
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Use this diagram as a layout template, to get a suggested shape for the rear transom. Extend the sides of this diagram upwards as needed to fit the rear cut on the 
side panels, as you made them. 
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The front deck glues and fillets in place roughly level, 





“~ flush to the bottom edge of the front leanting rail 
StemtwoZ . 

This makes a deep-sided front pocket holding jackets 
ao and/or acting as a flyline stripping basket. 
Front-Leaning-Rail 


Front-Leaning-Cleat 
‘You might want to trace out a matching pair of roughly 
U-shaped blocks and then glue them near the top edge 
of the rail, to make left and right side leaning cleats. 


Put them as far apart as is comfortable for you: usually 





leaving 18-20" clear space between the side-leaning cleats. 


part four (link at left) includes a discussion on how to 


arrive at exact dimensions for this piece. 
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Make two mirror image parts for 2x4 stock. 
Mount these 2" down from top of the Front Leaning Rail, 
leaving a minimum of 18" clear leg space between. 


Leave more room if you are a big guy 
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The diagram doesn't show it. But all temporary ribs 


rf mount to the back of each layout line. 
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Front-Leaning-Clest 1 4:ke But you you can build this boat 


with the front seat set as high or as 


low as you like 
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Index Geno Fererro gave me these files about a month ago (it's April 2013 now). 
Beavertail-56- BOTTOM Geno built a beautiful Beavertail a few years ago. Photos of his boat are on the 
ACAD-MRB-BEAVERTAIL homemade. boats pages. 
Bemven ete Geno took the time to document the old 15’ Beavertail in compact format, as a PDF file and in 
df format. 
Dsxfis for those who have autocad or some other architectural drawing program. The PDF file is just as good. 


Better yet Geno took the time to blow the Beavertail dimensions up to an approximately 17’ boat, so it now has a 56" bottom. 
Thank you Geno. You're a pal for life 
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Transom Twist 





After straightening the form the transom sometimes STILL 
have a bit of a twist to it. Run a wire from the top of 

the stem to the far commer of the transom. Twist the wire 
until top edge of the transom sights straight and true 


with the top edges of the temporary ribs 


Leave this wire in place while installing the bottom panel. 
Later, after flipping the boat over, leave that wire still 
in place until a rear seat, rear deck or rear dry storage 


locker is installed. That will hold it square thereafter. 
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Straightened 








This photo shows how a cheap, flexible piece of 
masonite siding can be used to straighten the boet, 
by lining up one edge of the siding board with the 
vertical centerlines on the frames....and with the 
center of the stem at one end, and with the center 


of the transom at the other end. This photos (thank 


you Mike) also shows a laser beam running down the middle. 


Note also that just aligning the boat along a centerline 
is not enough. The stations must all be aligned, 

but they must ALSO be at right angles to the centerline 
‘Use a framing square to make sure the frames are both 


aligned and at right angles to the centerline. 


Once you have what you want, drive screws along both 
edges of the masonite siding (10” apart, left to right) 


to brace it all up and hold it that way. 
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After installing the side panels to the temporary frames 
the assembly has to be straightened, before installing 
the bottom. You should have made those temporary frames 


with vertical centerlines, like these, for straightening. 
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Straightened2 


This photo shows how a cheap, flexible piece of 
masonite siding can be used to straighten the boat, 
by lining up one edge of the siding board with the 
vertical centerlines on the frames....and with the 
center of the stem at one end, and with the center 


of the transom at the other end. This photos (thank 





you Mike) also shows a laser beam running down the middle. 


Note also that just aligning the boat along a centerline 
is not enough. The stations must all be aligned, 

but they must ALSO be at right angles to the centerline 
‘Use a framing square to make sure the frames are both 


aligned and at right angles to the centerline. 


Once you have what you want, drive screws along both 
edges of the masonite siding (10” apart, left to right) 


to brace it all up and hold it that way. 
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